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PREFACE 


The information on this page modifies data appearing 
on pages throughout the mitnusl. The specific pages 
on which the data appears wil. ke changed when the 
pages are changed for other tachnical reasons, When 
all pages have been changed, this Preface will be de- 
leted. 


Referenc2s in this manuat te information in R-3$825- 11 
should be made to R-3825-15. 


Whenever gascous nitrogen is specified in this manual 
for drying, air that meets tho cleanness iavel and in- 
spaction requirzments of MSFC-PROC-404 may be 
used, 
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INTRODUCTION 


This manual is one of the R-3825-series tech- 
nical manuals prepared to provide official 
Rocketdyne field support documentation for the 
operation and maintenance of the J-2 Rocket 
Engine, Part Number 103826, Serial Numbers 
J-2046, J-2056, J-2062, J-2083, J-2087, 
J-2095, J-2103, J-2104, J-2107, J-2126 
through J-2130, J-2132, J-2135 through J-2147, 
and J-2149 through J-2152, and its related 
ground support equipment, designed and 
manufactured by Rocketdyne Division, Rockwell 
International, 6633 Canoga Avenue, Canoga 
Park, California 91304. The information in 
these manuals was prepared by Logistics 
Product Support Department of Rocketdyne. 


The manuals are used to best advantage when 
each manual is current and complete (see 
figure i) and the purpose and scope of each 
manual is known. The manuals in this series, 
and the nature of the data each provides, are 
found in the contents and support function chart. 


Manual 


R-3825-1 


Contents and Support Function 


This manual contains a description and 1 


1. J-2 MANUALS--THEIR SUPPORT 
FUNCTIONS, es 


The contents and support function chart lists all 
J-2 series technical manuals, describes the 
support function of each manual, and lists the 
section titles of each manual. The chart aiso 
explains how the technical data in each manual 
relates to the support of the engine and its 
ground support equipment throughout a normal 
engine fiow, as Well as during unscheduled 
maintenance tasks. Information appearing in 
one manual is not duplicated in another. Thus, 
information on the description, operation, and 
maintenance of ground support equipment is in 
R-3825-5. However, the instructions for 
servicing the engine using ground support 
equipment are in R-3825-3 and R-3825-1B. 


Section and Title 


Description and Operation 


J-2 Rocket Engine theory of operation of the engine, its i Deleted 
Data systems, and its components; mass through 
properties and design load criteria, VII - 
including engine weight, gimbaled YIli_ Performance 
mags, center of gravity, and moment IX Mass Properties and Design 


of inertia for the basic engine and its 
accessories; and customer connections. X 


Load Criteria 
Electrical System Interface 


The manual serves to familiarize the Data 


reader with the design and operation of XI 
the J-2 engine and serves ag a training 


aid document. 


Instrumentation System 
Interface Data 
XI =6Customer Connections 


R-3825-1B This manual contains authorized I Operating Requirements 
J-2 Rocket Engine field cperating requirements that ii General Requirements 
Operating affect flight engines during their lil Operating Procedures 
instructions normal flew from engine receipt 

Supplement through vehicle launch, and those 


procedures recommended by 


Rocketdyne that support these re~ 
quirements most effectively. All 


Chango No. 21 - 2 March 1973 v 


Introduction 


Manual 


R-3825-1B 
(cont) 


R-3825-3, Volume I 
J-2 Rocket Engine 
Maintenance and 
Repair 


R-3825-3, Volume II 
J-2 Rocket Engine 
Maintenance and 
Repair 


R-3825-5 
Volume ! 


Contents and Support Function 


specific and general requi. ements 
for activities to be performed and 
acceptability criteria for these ac- 
tivities are included along with the 
limits, special constraints, safety 
precautions, and correct sequences 
required to satisfactorily accomplish 
the activities. 


This manual contains requirements 
and procedures for handling; com- 
ponent removal and installation; 
cleaning; post-maintenance test 
requirements; the safety precautions 
to be observed; and information on 
the tools, materials, electrical 
power, and pressurizing agents 
necessary to perform the tasks. 


This manual contains requirements 
and procedures for component bench 
testing and repair; the safety precau- 
tions to be observed; and information 
onthe tools, materials, electrical 
pover, and pressurizing agents 
necessary to perform the tasks. 


vi Change No. 21 - 2 March 1973 


Section and Title 


I General Maintenance and 
Repair 

II Handling 

00 Component Removal and 
Installation 

IV Post-Maintenance Test 
Requirements 

V Preparation of Components 
Handlex Equipment for 
Use 

VI In-Place Tube Welding 


I Air Filler Vaive 

II Armored Harness 

mm Augmented and Gas 
Generator Spark Igniter 
Cables 

IV Electrical Cuui. ol Assembly 

Vv Flight Instrumentation 
Packugea 

VI Fuel Turbopump 

VO. Heat Exchanger 

YT Helium Fill Check Valve 

I*\ Ignition Detector Probe 

X Insidation 

AI —s Integral Hydrogen-Helium 
Start Tank 

All = Mainatage OK Pressure 
Switch 

XM = Oxidizer Turbopump 

XIV Purge and Seal Drain Check 
Valves 

AV Solenoid Valves 

XVI Start Tank Discharge Valve 

AVIT Start Tank Refill Check 
Valve Manifold 307599-41 

XVII Start Tank Support and Fill 
Valve 

XIX = Thrust Chamber 

XX Transducers 

XXI_ =-Vent Port Check Valves 


¢ 
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(cont) 


R-3825-4 

J-2 Rocket Engine 
Illustrated Parts 
Breakdown 


R-3825-5, Volume I 
J~2 Rocket Engine 
Ground Support 
Equipment Mainte- 
nance and Repair 
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Volume IJ 

J-2 Rocket Engine 
Ground Support 
Equipment Mainte- 
nance and Repair 
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Contents and Support Function 


This manual contains related 
illustrations and columnar listings 
of all parts of the engine that can 
be replaced at field sites as deter- 
mined by the maintenance concept; 
definitions and designations of 
source, maintenance, repairability, 
interchangeability, and usable on 
codes; information pertaining to 
retrofit modifications; identification 
of next-higher assemblies; and iden- 
tification of reference designation 
numbers. 


This manual centains a description 
of engine servicing, handling, and 
test equipment; procedures for 
performing maintenance and check- 
out tasks; and inspection and mainte- 
nance requirements tables. 


This manual contains a description 
of engine servicing, handling. and 
test equipment; procedures for 
performing maintenance and check- 
out tasks; and inspection and 
maintenance requirements tables. 


Hil 


Introduction 


Section and Title 


Start Tank Support and Fill 
Vaive 

Start Tank Discharge Valve 

Fuel Jacket Purge Check 
Valve 

Oxidizer Turbopump 

Propellant Utilization Valve 

Flight Instrumentation 
Packages 

Spark Igniter Cables 

Thrust Chamber Exit 
Closure 


Introduction 

Group Assembly Parts 
List 

Numerical Index 


See table of ccntents for this volume. 


Miscellaneous Tools 

Gas Generator High-Low 
Temperature Cutoff Panel 
G1047 

Outvoard Engine Restrainer 
G4066 

Film-Cooled Diffuser G4070 

Components Adapter Set 
9016796 

Liquid Nitrogen Service 
Unit 2425000 

Electrical Interface Support 
9024460 

Spark Monitor/Overspeed 
Cutoff Panel G1045 

Component Slings 

Spark Monitor Turbine 
Overspeed Cutoff Test 
Set 9024499 
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Manual Contents and Support Function Section and Title ’ 
R~3825-5, XI Ignition Detector Set 
Volume IT 99-9026355 
(cont) XII Components Maintenance 
Sets/Kits 
XIII Vibration Safety Cutoff 
Test Set 9024498 
XIV Hot-Gas Temperature Trans- 
ducers NA5~-27323T4 and 
NA5-27342T3 
XV Amplifier Mounting Panel 
9024500 
XVI Thrust Chamber Diffuser 
Installing Tool Kit 
9025144 
XVII Proof-Test Weights 
AVHI Engine Handling Slings 
XIX Turbopump Sling 
XX Propellant Inlet Duct Null 
Adjuster Set 9024540 
XXI Inlet Duct Suppert Frame 
Installing Tool Kit 9025150 
XXII Engine Handler G4064 
XXIII Engine Vertical Installer 
G4035 
XXIV Turbopump Maintenance 
Stands 
XXV Turbopump Maintenance Sets 
XXVI Sequence Controller end 
Oxidizer Heat Exchanger 
Handlers 
XXVIL Propellant Inlet Duct 
Handlers 
XXXVI —s Propellant Feed J, .cem 
Handlers 
XXIX Start Tank Installer 
9016783 
XXX Fluid Lines Interface 
Support 9020628 and 
Fluid Lines Interface 
Arm Support 9026988 
XXXI Thrust Chamber Seal 
Bailoon 9016720 
XXXII Spark Igniter Cable Pres- 
surization Tool Kit 
9025425 
XXXII Engine Components 
Installers 
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USE YOUR MANUAL ONLY IF CURRENT 
AND COMPLETE 


Manuals that are not current and complete 
are not authoritative ducuments and are not 
to beused. The following outlines the method 
for determining whether your manual is cur- 
rent and complete. 


A. DETERMINING CURRENCY. To be sure 
that yours 1s the latest issue of the manual, 
refer to Configuration Identification & Status 
Report , which is revised monthly and lists 
the technical manual numbers, titles, unin- 
corporated supplements, and latest change 
or revision dates. Your manual must have 
a title page with the same or later date than 
the date shown in the Configuration Identifi - 
cation & Status Report. Your manual must 
also include the unincorporatea supplements 
listed in the Configuration Identification & 
Status Report, or if your manual is later than 
shown in the report, the unincorporated sup- 
plements listed in the Manual Data Supple- 
ment Record in your manual. Wf your title 
page incorporates lwo dates as illustrated be- 
low, compare the change (lower)date. Lf your 
mamial is not current, obtain a current copy 
through your technical manual supply system. 


hh POUT ria 


ore 


panel . 


24 JULY aad 
CHANGE SG 3g FLEY Lib 


B. DETERMINING COMPLETENESS. To 
be sure that your manual is complete, mase 
a page-by-page comparison of its pages to 
those listed jin the List of Effective Pages. 
The List of Effective Pages, which shows the 
change status since the basic issue or last 
revision, is found on the alphabetically !et- 
tered page(s) immediately following the title 
page. All pares, except supplements, are 


Figure 1, 


listed with their issue dates, Manual pages 
thatare dated must have the same date as that 
appearing in the List of Effective Pages for 
that page. Unchanged pages are listed as 
“original” and are not dated, 


HOW TO KEEP YOUR MANUAL 
UP-TO-DATE 


As design changes are made to the rocket en- 
gine and ground support equipment and better 
methods of maintenance are discovered, your 
manual is periodically changed, revised, or 
supplemented. The following steps will help 
you keep your manual up-to-date: 


A. CHANGES. Updating by adding to or par- 
tially replacing existing pages is defined as 
a change. Changes can be identified by the 
change notice on the new title page. 


LavE"1] CHANGID FATED SUPEEBADN 


~ Gy me Sam eebiy oate 
Oe: IRS tHe SOME PAGES OF FPEYIOUS 


fest Nasped page 6 hae 
uct ee tr vee ntted pres 


Tocollatea change, refer tothe Filing Instruc- 
tions sheet issued with the manual and proceed 
as follows: 


1, Remove the pages listedinthe Remove" 
column of the Filing Instructions sheet 
from the manual and destroy them, Do 
not concern yourself with the data on the 
opposite side of the deleted page since, 
if this date is not deleted, it is replaced 
in the change package. 


2. Insert all pages listed in the "Insert" 
column of the Filing Instructions shect 
in sequence, Pages with a suffix letter 
are inserted in alphabetical order follow- 
ing the page withthe same basic number; 
for example, pages 3-14A, 3-14B, etc, 
follow page 3-14, 


GEN-NASA-1A 


How to Maintain Your Manual (Sheet 1 of 2) 
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lf you are unsure of the status of any C. SUPPLEMENTS. Updating that author- 


page or pages, refer tothe List of Effec- izes the addition to, or alteration of, the ex- 
tive Pages and make sure your manual isting data in your manual is defined as a 
contains pages (with the corresponding Manual Deta Supplement. Informationon how 
change dates) listed in the List of Effec- to insert supplements is found in the supple- 
tive Paes. ments. 


4. Remove manual supplements that have HOW TO KEEP ABREAST OF THE LATEST 
been incorporated. CHANGES TO TECHNICAL DATA 


NOTE Changes and/or additiens to technical data 

are identified by a vertical bar (change bar) 

Incorporated supplements can be in the maivin of the page adjacent to the 
determined by reviewing the newly changed data. A direct comparison between 
issued Manual Data Supplement the new (identified by the change bar) and the 
Record. old data will help you in identifying specific 


changes made. 
B. REVISIONS. Updating by replacing all 
the existing pages of a manual is defined as 
a revision. Revisions canbe identified by the 
replacement nctice on the new title page. 


MAS PUBLICATION REPLACES TLUNNICAL 
MANUAL It-XNXX+X DALLD 1 AMIIL 1969 


To collate a revision, proceed a3 follows: 
1. Remove and destroy all existing pages of 
your manual except Manual Data Supple- 
ments that have not been jncorporated. 
NOTE 
Unincorporated supplements canbe 
identified by reviewing the Manual! 
Data Supplement Record supplied 
in the revision. 


Insert the new pages in your cover. 
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Figure 1. How to Maintain Your Manual (Sheet 2 of 2} 
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2. CONFIGURATION IDENTIFICATION. 


EQUIPMENT CONFIGURATION, The MD 
identif!cation symbol and the equipment model 
designation indicate the configuration of the 
equipment and distinguish it from models in- 
corporating different changes and from basic 
models. A basic, unchanged configuration of 
the equipment has no MD identification symbol. 
MD identification symbols are added as changes 
affecting configuration are incorporated into 
the equipment. The MD identification symbol 
is stamped on the MD plate, which is mounted 
near the equipment nameplate. 


MD IDENTIFICATION SYMBOLS. The MD 
identification symbol is a composite number 
representing all the changes affecting config- 
uration (MD changes) that are incorporated or 
not incorporated into the equipment. The 
symbol represents a consecutively numbered 


series of MD changes. Any MD change, or 
series of MD changes, not incorporated is 
represented by an "X."" Multi-digit numbers 
are underlined. Two figures together represent 
the limits of a series of incorporated MD 
changes. Figure 2 illustrates how MD changes 
incorporated in the equipment are represented 
by the MD identification symbol. 


MANUAL REFERENCE, A reference that ap- 
pears in the manual may refer to a series of 
MD changes or to an individual MD change; for 
example, 'MD9"' refers to MD1 t.urough MD9, 
but "MD9 change" refer to the individual MD 
change 9. This latter type of reference, which 


is illustrated in figure 2, identifies separate 
sets of information required by differences in 
configuration. When an MD reference appears 
in this manual, examine the MD identification 
symbol on the equipment to determine which 
set of information is applicable. 


MD CHANGES INCORPORATED 


MD IDENTIFICATION SYMBOL 


MD 9 


MDSX78X 1012 


MDx69X11 


MANUAL REFERENCE 
MD? 
MD? CHANGE 


MD 13 


9 19 ll 12 


1 2 74 7 Been ood 


iii) eee ee ene een een 


SR SEIN ES) 
| = es hy a | 
a STS 


MD12 CHANGE | = 


THE LEFT, 


NOTE: A HORIZONTAL LINE WITHIN THE CPART INDICATES THE MD 
CHANGE REFERRED TO IN THE SYMC-OL OR RE FERENGS AT 


GEN-63B 


ne er rn eet et A SS 


Figure 2. MD System 
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3. CONFIGURATION CHANGES--MANUAL 
EFFECTIVITY. 


All approved ECPs (Engineering Change Pro- 
posals) applicable to the equipment covered in 
this volume are lisied tn the Configuration 
Change.:--Manual Effectivity figure of the 
applica, Je section when the ECP is incorporated 
in the manuat ‘his figure includes the 
associated MD or ,art dash number and the 
publication date of the volume in which the ECP 
was incorporated. Should an approved ECP not 
affect the data, N/4 is entered in the publica- 
tion date column. GSE configuration information 
and GSE serial number allocation are in R-5788, 
Saturn J-2 Configuration Identification & Status 
Report. 


4, DATA BASIS. 


This volume proviaecs the data needed to ac- 
quaint the user with the hardware and to enable 
him to perform the maintenance tasks dictated 
by the needs of the hardware and recommended 
for Held performance by the maintenance con- 
cept reflected in R-8842, Maintenance and 
Support Plan for Saturn F-1, H-1, and J-2 
Rocket Engines. Specific references to the 
related manual cnataining the operational data 
are made in the applicable sections. Planned 
maintenance requirement data ig not intended 
te limit the level of repair of vendor hardware 
when such repaty or minor part replacement 
can correct the defect, hag ve detrimental 
effect on the safety or performance of the end 
{tem and its components, and has the concur- 
renee of Rocketdyne Engineoring. 
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mdoriined titles denate primary pavageapls. 


1-1, SCOPE, This sectlon contains general 
maintenance and repair information that is 
applicable to several sections of this manual. 
Suggested methods of accomplishing tasks are 
ineluded in this section, Other methods may be 
used providing they achieve the same results, 
1-2, SAFETY, PRECAUTIONS, 
NOTE 

When performing work specified tn 

this manual, all local safely and health 

directives must be complied with, It 

is assumed these directives are in 

compliance with the Occupational and 

Safety Health Act. When local safety 

and health directives are more strin- 

gent than those specified in this manual, 

the local directives will prevail. 


1-3. Warnings and cautions are used throughout 
the text to Indicate potentially dangerous steps. 
These warnings and cautions precede the step to 
which they apply and must be atrictly observed 
by personnel performing the procedures, Specif- 
ic precautions to follow are [sted when a task 
involves working with potentially dangerous 
materlals or hazardous conditions. The follow- 
ing examples explain warnings and cauttons: 
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1-138 
1-140 
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b=148 


1-4, 


1-5, 


PAGE 


Torque Values for Nonlocking, 
Flared: Tube Coupling Nuts wecscees 1-53 
Torque Values tor Gasketed and Non- 


wasketed PLtlings wecereruneennene 1-53 
Torque Values for olts, Nuts, and 
SCVOEWH ween eeeccecreneseerscannvenne 159 
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SHIPPING AND STORING ce eece ence e ee L035 
ltocketidyne Automated Packag int, 

SVMLOM seaunerescccnscncncvceceves Leda} 


WARNING 


A warning indicates a procedure or 
practice that, if not followed cor- 
roctly, can cause injury or death, 


CAUTION 
A caution ludieales a procedure or 


practice that, tf not followed correctly, 
can cause dance to equipment, 


ELECTRICAL SYSTEMS, 
Observe the following safety precautions 


when working with electrical systems: 


a, 


WARNING 


Connectlng or disconnecting 
cleetrical connectors without 
turning: off electrical power can 
rosull In injury to personnel and 
damage to equipment, 


Make sure electrical power is off before 


working on electrical components or cables. 


b. 


Make sure facility outlet and control 


switch or circuit breaker on electrical equip- 
ment are deenergized before connecting power 
source to electrical equipment, 


¢. 


Do not leave controls unattended when an 


electrical system is energized, 
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d, Ground all equipment to a common ground 
i point, where required. 


1-6, PRESSURIZED SYSTEMS. 


1-7, Observe the following safety precautions 
when working with high-pressure systems: 


WARNING 


Removing fittings, parts, or corn- 
ponents from a pressurized system 
can result in injury to personnel and 
damage to equipment. 


a. Make sure system is depressurlzed be- 
fore disconnecting test equiprnent Hnee or hoses 
and before tightening or loosening any fitting. 


b,. Do not leave controls unattended while 
system is pressurized, 


c. Secure all test hoses connected between 
test equipment, facility, or component under 
teat, to prevent whipping if accidentally dis- 
connected or in event of Hne failure, 


d, Wear safety glasses or face shield when 
working on a pressurized syatem. 


e, Make sure connections on all system com- 
pononts are secure. 


f, Follow specified requiroments for gaskot 
sealants and lubricants, 
1-8, CLEANING SOLVENTS, 
1-9, Although cleaning solvents specified are 
considered the least hazardous of solvents avail- 
able, specific uses of each snlyent require 
spocial precautions, as stated jn cach applicable 
procedure. Improper use of a solvent can 
cause injury to personnel or damage to equip- 
ment, 


1-10, TRICHLOROETHYLENE AND 
TRICHLOROETHANE. Trichloroethylone and 
trichloroethane are toxic solvents that are non- 
explosive and, under usual conditions of use, 
nonflammable, These solvents decompose at 
temperatures above 248° F, releasing toxic 
products. Observe the following safety pre- 
cautions when using trichloroethytene 
(MIL-T-27602), trichloroethane (MIL-T-81533), 
or trichloroethane ST0210GB0002 (NR, Los 
Angeles Division): 
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a. Wear breathing apparatus when using 
these solvents in confined ur unventilated areas. 
Inhalation of concentrations exceeding 100 ppm 
of trichloroethylene (350 ppm of trichlorsethane) 
for prolonged periods of time may regu!t in 
narcusis or unconsciousness. Indications of 
excessive inhalation exposure are headache, 
blurring of vision, giddiness, nausea, or 
vomiting. These effects are complecely re- 
versible upon removal of the individual toa 
well-ventilated area, 


b. Do not allow these solvents to contact skin 
for prolonged periods, as they defat the skin, 
leaving it susceptible to infection and cracking. 


c. Wear safety glasses or a face shield when 
using these solvents, 


1-11, CLEANING COMPOUND, Observe the 
following safety precautions when using cleaning 
compound (MIL-C-81302): 


a. Avoid inhalation of vapors of cleaning com- 
pound since tt may cause headaches, dizziness, 
sleepiness, or unconsciousness due to the oxygen- 
deficient a.mosphere. 


b. Do not allow cleaning compound to contact 
skin for prolonged pevlods. The liquid chem- 
ically dries the skin, leaving it susceptible to 
infaction, 


c. Wear safety glasses or a face shield 
when using cleaning compound. 


d. Wear breathing apparatus when using 
cleaning compound in confined or unventllated 
areas. 


ec, Do not subject cleaning compound to 
temperatures above 248° F, 


1-12, ISOPROPYL ALCOHOL. Observe the 
following safety precautions when using iso~ 
propyl alcohol (Federal Specification TT-I-735); 


a. Avold inhalation of vapors of isopropyl 
alcohol, sinco inhalation may cause slight in- 
toxication. 


b. Wear breathing apparatus when using 


isopropyl alcohol in confined or unventilated 
areas, 
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c. Because of its low vaporizing qualities, 
use 4 minimum amount of Isopropyl alcoho! 
consistent with performing the task. 


d. Weur safety glasses or a face shield when 
using {sopropyl alcohol. 


e. Do not use isopropyl alcohol near heat, 
sparks, or open flame, 


1-13. DRYCLEANING SOLVENT. Observe 
the following safety precautions when using 
drycleaning solvent (Federal Specification 
P-1N-680): 


a. Do not use drycleaning colvent near heat, 
sparks, or open flame. 


b. Wear safety glasses or a face shiald 
when using drycleaning solvent. 


c. Make sure that dryeleaning solvent is 
kept away from areas that come in contact with 
liqula oxygen, 


1-14. ACIDS, 


1-15. Acids in either concentrated or diluted 
quid form will soak through cloths causing 
severe Mirns, dissolve metals, give off harm- 
ful vapors, generate explosions, and cause 
fires upon contact with combustible material, 
Observe the following safety precautions when 
using acids: 


a. Wear rubber ox plastic glove#, apron, 
boots, and chemical-type safety goggles. 


b. Avoid inhalation of vapors from liquids 
and dust from acid powder mixes. 


c. Open acid containers, and use acid in 
woll-ventilated areas, Avoid splashing and 
spilling. 


d, Do not pour water into acid; slowly add 
acid to water, and constantly stir mixture with 
an acid-resistant implement. 


e. Cloths, sponges, and brushes used to 
apply acid solutions must be thoroughly ringed 
in tap water, If allowed to dry out without 
ringing, they constitute a fire hazard. 
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f, If acid contacts skin, drench affected area 
in clean water for a minimum of 5 minutes. 


g. Do not store acid near heat, caustics, 
water, or combustible materials. 


1-16. LIQUID NITROGEN, 


1-17. Liquid nitrogen is characterized by its 
extremely lov temperature and high vapor 
pressure, Observe the following safety pre- 
cautions when using liquid nitrogen: 


a. Use only approved containers and sturage 
vessels. 


b. Wear safety goggles or face shield and 
loose, well-ventilated gloves or mittens, 


c. Avoid splashing on exposed skin to pre- 
vent painful injury (hurns). 


d. Use ina we.ieventilated area to prevent 
oxygen depletion. 


e, Avoid direct contact with Hquid or sur- 
faces chilled by liquid, 


1-18, INCCMPATIBLE MATERIALS, 


1-19, Some materials, such as preservative 
compounds, lubricating ofl, cleaning solvents, 
and grease, used for maintenance purposes are 
incompatible with the oxidizer (liquid oxygen) 
used in the engine. When introduced into an 
oxidizer system, liquid oxygen mixes with the 
incompatible material and becomes tmpact- 
sensitive and explosive. The detection of all 
incompatible materials in test equipment is 
difficult. Equipment must be protected by the 
methods outlined in applicable maintenance 
procedures to avoid the extensive disassembly 
required for detection and removal of incom- 
patible materials. 


1-20, CONTAMINATION AND DAMAGE PRE- 
VENTION REQUIREMENTS, 


1-21, Contamination and damage prevention 
requirements for ground support equipment 
are listed {in paragraphs 1-22 through 1-25, 
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1-22. CONTAMINATION PREVENTION, 


1-23, All maintenance and repair procedures 
must be performed in such a manner as to 
prevent contamination of equipment that may 
be connected or attached to an engine system, 
These requirements are satisfied when the 
following conditions are met: 


a. Clothing worn by personnel must be free 
of loose particles and fibers and pockets emp- 
tied of foreign objects that could contribute to 
contamination, when working with internal 
areas of systems or in controlled areas. 


b. Parts, tools, materials, and test equip- 
ment actually used in a maintenance task must 
be accounted for to make sure that none of 
these items has been left inside a system. 


c. All test equipment and tools must be 
clean if exposed to scaling surfaces or sur- 
faces that contact operating fluid (liquid or 


gas). 


d. Clean nylon or polyethylene gloves must 
be worn when handling parts or components 
where hand contact in made with sealing sur- 
faces or surfaces that contact operating fluid 
(liquid or gas). 


e. Necessary measures aro taken to pre- 
vent contamination from wind and rain when a 
system {1s to be opened ouldoors. 


{f. Arcas are chorked above, around, and 
below the system being opened for operations 
that may cause or allow contamination of the 
system. Proper measures are taken to pre- 
vent contamination of other systems from the 
system being opened. 


g. A suitable container is provided to catch 
residual fluids when a system 1s opened, to 
prevent fluid from contaminating adjacent 
areas, 


h. Only pressure-sengitive tape RBO195-002 
(Rocketdyne), or equivalent, must be used to 
secure Aclar film or bags to components of 
fluid systems, Tape must not be used on 
threads, mating faces, or direct fluid surfaces. 
Tape alone must not be used a4 a closure and/ 
or cover on openings or on removed components 
or assemblies. 
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TAPE BEAL (3 PLACES) 


— FLULD SYSTEM 
WWENTIFICATION 
LAB} * 


m= LINE 


CERTIFICATE OF 
CLEANNESS 


POLYETHYLENE 
RAG (2 REQD) 


TAPE CLINCUMFPERENCE 
J2-3-4-45 


Figure 1-1. Protective Closure for Fluid 
Lines and Manifolds 


{. Components and asseinblies removed from 
a system must be immediately provided with 
suitable protective closures and/or coverings. 


j. When the necessary fluld ne closures 
are not available, the closure method shown in 
figure 1-1 and as follows rnust be used: 


CAUTION 


When securing Aclar film or 
bags to the line with tape, the 
tape niust bo wrapped completely 
around the line and a minimum 
of 25 percent of the tape width 
must contact the body of the line 
to prevent the entry of contam- 
inants. 


NOTE 


Tho tape used in this procedure is 
pressure-sensitive tape RBO1L95-002 
(Rocketdyne), 


{1) Cover open ends of line with Aclar 
No. 33C film (0.002 inch minimum thickness) 
(Allied Chemical Corp). Wrap film over pert- 
phery of flange and secure to body of line with 
tape. 
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(2) Install a polyethylene bag (0.004 inch 
minimum thickness) (Cadillac Products) over 
Aclar film to completely cover and extend he- 
yond film. Hold bag firmly against flange and 
body of line io exhaust any excess air froin bag, 
and secure bag to body of line with tape. 


(3) Attach a certifica‘’ \ of cleanness to 
taped area. 


(4) Install a second polyethylene bag 
(0, 004 inch minimum thickness) (Cadillac 
Products) over first bag. Hold bag firmly 
against flange and body of line to exhaust any 
excess air from bag, and secure bag to body 
of line with tape. 


(5) Gather and tape bag over periphery of 
flange to prevent flange from culting through 
bag. 


(6) Apply 2 layers of tape over outer bag. 
Tape must cover surface of flange and extend 
over perishery of flange. Secure ends of tape 
by apply g a layer of tape around periphery 
of flange. 


1-24. DAMAGE PREVENTION, 


I-25, All maintenance and repair procedures 
must be performed {n such a manner as to 
minimize the possibility of damage to equip- 
ment. Damage will be greatly reduced by 
observing the following precautions: 


a. Install covers and closures as necessary 
to protect system sealing surfaces and to pro- 
tect equipment from the environment. 


b. Do not step on oredrive over hoses or 
electrical cables. 


c. Inspect gaskets, O-rings, packings, and 
seals for usability before installation, 


d. Make sure propor lubricant {s used on 
fittings, gaskets, O-rings. packings, and seals 
when required by the applicabie procedures and 
only in amount required, 


e. Observe all precautions sted in 1epair 
and handling procedures. 
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{. Before use, inspect ground support and 
handling equipment for condition, and if equip- 
ment is proof-loaded, for evidence of current 
proof-loading. 


g. Make sure electrical equipment is free 
of debris that might cause an electrical short. 


h. Do not exceed handling equipment towing 
speed, turning radius, ramp angle, or load 
limits, 


i. Use proper tools and caquipment correctly, 
Avoid using adjustable wrenches. 


j. Protect adjacent hardware from damage 
during remova! and installation of large com- 
ponents. 


k. Use tools that are free of sharp edges, 
burs, or other conditions that can damage 
tubes or fit.ings. 


1-26, PRESSURIZING AND PURGING AGENT 


REQUIREMENTS. 


1-27, Pressurizing and purging agents called 
out in this manual must conform to the require- 
nents specifled in the following paragraphs. 


1-28, HELIUM. Helium, when specified in 
this manual, raust conform to the requirements 
of Buxeau of Mines, Grade A, have a water cor- 
tent less than that defined by a dewpoint of 
minus 80° Fal standard atmospheric pressure, 
and be supplied frum a system equipped witha 
10-misron-nominal, 50-micron-absolute rated 
{ilter. 


1-29. GASHOUS NITROGEN, Gaseous nit- 
rogen, when specified in this manual, must 
conform to the requirements of MIL-P-27401, 
Air may be subsituted for nitrogen if the air 
mects the cleanness and humidity requirements 
ot MIL-P- 27401, 


1-30, LIQUID NITROGEN. Liquid nitrogen, 
when specified in this manual, must conform 
to the requirements of MIL-P-27401, 
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1-31. MATERIALS AND EQUIPMENT, 


1-32, The materials listed in figuve 1-2 are 
required for GSE mainteaance, eclzaning, paint 
stripping, repairing, and wetal protection. 

The equipment lsted in figure 1-3 is required 
for the examination of metals, maintenance, 
cleaning, paint stripping, and corrosion re- 
moval. After use, all materials and equipment 
must be thoroughly cleaned of all chemical and 
corrosion residue before reuse. All cloths 
and bristle brushes must be thoroughly washed 
and rinsed in tap water before rece. Carbon- 
stecl woot aad wire brushes must be used on 
carbon steel or low-alloy steel materials. 
Stainless-stect wool and wire brushes must be 
used on corrosion-resistant steel (CRES) 
materials, Aluminum woot must be used on 
aluminum and magnesium, Brass wire brushes 
must be used to clean copper and copper alloy 
matertals. It is recommended that a color code 
be established and that the hantles of wire 
brushes be painted different colors to avoid 
possible misuse, Carborundum paper that is 
not discarded after use must be marked to in- 
dicate the type of metal on which it was used 
and must not be used on any other type of 
metal, 


1-33, CORROSION, 
1-34. Corrosion is the destructive conversion 


of metal toa metallic compound. ‘Temperature, 
humidity, proximity of dissimilar elements, 
and clectrical factors can retard or vaccelerate 
the pace of corrosion. All corrosion products 
in critical areas must be removed anda pro- 
tective coating applied Immediately lo provide 
maximum protection, Failure to completely 
remove all corrosion products can leave a 
corrosion-prone areca that may begin to cor- 
rode immediately despite the presence of a 
protective coating. 

1-35. CORROSION-PRONE AREAS, 

1-36, Certain materials and combination of 
materials are morc prone to corrosive attack 
than others, During any inspection for cor- 
rosion, particular attention should be paid to 
parts and areas dealgnated in the following 
paragraphs. 


Section I 
Paragraphs 1-31 to 1-43 


1-37, NUTS AND BOLTS, When using nuts 
and bolts or screws of different material than 
the parts they fasten, either the nut and bolt, 

or the parts they fasten, are prone to corrasion. 


1-38, FLANGES AND CONNECTIONS. Where 
ducts, lines, and tubes are connected to dis- 
similar metals, a corrosive potential exists. 
Moisture from the duct, line, or tube, col- 
lecting on the lower flange or connection, be- 
comes the electrolyte that starts the corrosive 
action. 


1-39. WELD AREAS. Corrosion-resistant 
stecl weld areas are corroston-prone, 


1-40, CREVICKS AND.JOINTS, Dirt and 
moisture tend to collect and remain in these 
areas and cause 4 corroslon-prone area, 


t-41, DISSIMILAR METALS. When dis- 
similar metals are tn electrical contact in the 
presence of an clectrolyte, the less noble 
metal is prone to corrosion, 


1-42, REMOVING PAINT FROM CORRODED 
AREAS, 


1-43, All paint must be removed from any 
corroded area before corration removal and 
control procedures can be applied, Paint must 
be removed from the cerroded area and from 
at least 2 inches of uncorraded metal around 
the area, Paint can be removed chemically or 
with a wire brush, Chemical paint removers 
must not be used in areas where the remoyer 
can become trapped. Faint and lacquer re- 
mover (Federal Specification PT-R-248) is not 
LOX-compatlble; use dichloromethane 
(MIL-1D-69098) near surfaces that require LOX- 
compatible materials, 


a. Remove paint from areas where chemical 
removers can become trapped, with a wire 
brush and 280-grit Carborundum paper. Wipe 
area, clean with a cloth dampened with tap 
water. 
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Section I 


Identification 


A-4000 (Dow Corning 
Corp) 


A-4000 (Dow Corning 
Corp)‘4 


A-4014 (Dow Corning 
A Corp)') 


Aciar No, 33C 
(Allied Chemical Corp) 


ADG (Stan‘ron) 


ALG (Stantron) 
Alodine 1200 
(Amehem Products) 


AMS3208 


AMS3651 


ANSTAC- 2M (Chemical 
Vevelopment Corp) 


ARP No, 2 (Allled 
Research Products) 


Bags und sheet 
(Cadillac Products) 


Bureau of Mines, 
Grade A 


‘Cellosize HEC Qu- 15000 


(Union Carbide) 


R~3825-5 
Volume I 
Name 
Adhesive 
Catalyst 
Primer 
Film 


Dark gray enamel 


Light gray enamel 


Powder 


Rubber sheet (0,060 inch) 


Teflon sheet (0,062 inch) 


AntistaWe solutton 


Delerpgent 


Polyethylene 


Hellum 


Cleaner 


Use 


Bonding protective pads on Engine 
Vertical Installer G4005, 


Bonding protective pads on Engine 
Vertical Installer G4035, 


Repairing Engine Vertical Inetalier 
G4036 support ring hangers, 


Protecting open lites from 
contamination, 


Painting Flight Instrumentation 
Checkout Conscle G1035 cabinet am 
Data Recorder Console G3121 panels, 


Painting Flight Instrumentation 
Checkout Console G1035 cabinet. 


Refinishing anodic-coated surfaces. 


Replucing rubber seals on test 
plates (section VID. 


i eplacing protective surface on 
purge control and fast shutdown valve 
mitintenance kit holding fixture 
{section XH, Volume II), 


kedueing buildup rate of statle 
charge on flow tubes of Pheumatic 
Flow Tester G3104, 


Refnishing anodic-couted surfaces, 


Protecting open Ilnes, clean compo- 
nents, or component sealing surfaces 
from contamination, Additlonally, 
polyethylene sheet protects electrical 
wiring and nonmetal parts during 
cleaning operatlons,. 


Leak- and function-tealing and 
welding. 


Cleaning external sucfaces. 


(a) Compound has limited shelf life, Refer to age-controlled compounds in R-3825-3 for 


usability test. 


Figure 1-2, Materlala Specified tn This Manual (Sheet 1 of 12) 
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Identification 


R-98 25-5 


Section | 


Use 


EC1300 or £C1300L 
(Minnesota Mining 
and Mfg)(a) 


EC?776 (Minnesota 
Mining and Mfg)(a) 


Epon 828 (Shell 
Chemical Co)(a) 


Ferrox C-507 
{American Abrasive 
Metals Co} 


Freon TF 
(Du Pont) 


FS1281 (Dow Corning 
Corp) 


Gloves (Plastic Siatth) 


GR-362 (Hooker 
Chemical Corp) 


Insul cork 2755 
(Armstrong Cork Co) 


Iridite 14-2 {Allied 
Research Products) 


KEL-F 00 (Minnesota 
Mining and Mfr) 
MIL-A-18455 
MIL-A-5092, Type II 
MIL-~-A-6001 


(a) Compound has limited shelf life, Refer to age-controlled compounds in R-3825-3 for 


usability test, 


Volume I 
Name 
Adhesive 
Adhesive 
Adhesive 


Nonskid paint 


Cleaner 


Grease 


Polycthylene gloves 


Fluorolube grouse 


Cork 


Powder 


Lubricant 


Argon gas 


General purpose adheslve 


Denatured alcohol 


i 


Figure 1-2, Materials Specified in This Manual (Sheet 2 of 12) 


Cementing rubber pads on Engine 
Vertical Installer G4035 and Engine 
Handler G40€4 and rubber sealing 


surfaces on test plates, 


Cementing Teflon sheet to test plates, 


Repairing Thrust Chamber Throat 


Plug G3126, 


Painting Engine Handler G4064 


nonskid surfaces, 


Cleaning Thrust Chamber Throat 


Plug G3120, 


Lubricating O-rings, packings, and 
gaskets when servicing engine test 
plates, adapters, and tools (section 
VII), Lubricating threads on 
electrical connectors and coupling 
nuts on Automatic Inert Gas Arc 


Welding Set G3126, 


Worn when using cleaning compound 
(MIL-C-81302), isopropyl alcohol 
(Federal Specification TT-I-735), 
or denatured alcohol (MIL-A-6091), 


LubricatIng components of engine 


components installers, 


Replacing pad on pressure traneducer 


torque wrench, 


Refinishing anodic-coated surfaces. 


Installing Engine Vertical Installer 
G4035 electrical controller box 


cover, 


In-place tube walding, 


Cementing rubber seal to test plates. 


Cleaning interlor surfaces of 


electrical connectors. 


Change No, 20 - 8 March 1072 
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Section I 


Identification 


MIL-B-121, Grade A 


MIL-C- 16173 


MIL-~C- 25769 


MIL-C-3410, Tyne II 


MIL-C-5541 


MIL-C-81302) 


MIL-D-6998 


MIL-E-15000, Type MI, 
Cliss 2 


MIL-E-18053, Type 4043 


MII.-B-16053, Type 5183 


MIL-&-5556, color 31136 
(Federal Standard 595) 


(bh) Cleaning agent MSFC-237A can be subsituted for all cleaning tasks. 


R-3825-5 
Volume I 


Name 


Greaseproof barrier 
material 


Corrosion-preventive 
compound 


Alkaline cleaning 
compound 
Cleaning compound 


Chernieal film 


Cleaning compound 


Dichloromethane 


Light-gray enamel 


Welding: rod 
Welding rod 


Camouflage enamel 


Use 


Protecting equipment during storage, 


Protecting unpainted carbon steel 
working surfa:es from corrosion, 
Protecting against corrosion vhen 
dissimilar metals ure joined. 


Cleaning painted aluminum alloy 
surfaces before corrosion removal, 


Deoxidizing; parts for anodie sucface 
refinishing. 


Protecting unpainted aluminum alloy 
surfaces from corroston, 


Cleaning burst diaphragms, CRES, 
and cadmium-, chrome-, nickel-, 
and silver-plated parts during 
corrosion removal, Cleaning external 
surfaces, Maintalning spark igniter 
cable pressurization tool kit 9025425 
eleutrical package pressure monitor 
adapter assembly, Cementing rubber 
pads and Teflon gaskels on compo- 
nents of engine coraponents installers, 
Lubricating ball-lock pins. 


Removing paint from corroded 
surfaces, 


Painting spark monitor turbine 
overspeed cutoff test sel 9024499 
and vibration safely cutoff test set 
9024408 case {nterlors, 


Repairing electrical interface 
support 9024460, 


Repalring valves bufidup fixture klt 
9022337 (section XI, Volume II), 


Jainting Inlet duct support frame 
installing tool kit 9025150 turnbuckle 
barrel] ends, 


Figure 1-2, Materials Specified in This Manual (Sheet 3 of 12) 
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R-38625-5 
Volume I 


Section I 


Identification 


MIL.-E-5556, Color 37038 
(Federal Standard 595) 


MIL.~€5-23827 


MIL-G-7771 
MII.-1.-19538, color 37038 
(Federal Standard 595) 


MII.-1.-19538, color 37875 
(Federai Standard 595) 


MSFC-SPEC-384 


MI1.~ 1,-6086 


MI1-1.-11414 


MIL.-P-27401 


MIL-P-0 31 


MIL.-P-9585™) 


MIL-H-5031, Class A 


(a) Compound has limited shelf life, 


usability test. 


Figure 1-2, 


Name 


Camouflage enamel! 


Gear grease 


General purpose grease 


Camouflage lacquer 


Camouflage lacquer 


Leak-test compound 


Lubricating oil 


Lacquer primer 


Gascous nitrogen 


Liquid nitrogen 


Aine chromate primer 


CRES 347 Miler rod 
or wire 


Use 


Stenciling proof-test weights. 


Lubricating camponents of engine 
components installers, Engine 
Handler C4064, and Engine Vertical 
Installer G4035. Lubricating ball- 
lock pins. 


Lubricating Single Head Special fool 
Kit G3127 flexible shaft. 


Painting Engine Handler G4064. 


Painting markings on Engine Wandler 
G4064 cteck lids. 


Leak testing, 


Lubricating Engine Vertical Installer 
G4035. 


Priming coat for carbon steel 
Surfaces. Protecting against 
corrosion when dissimilar metals 
are joined, 


Cleaning, drying, and pressurtaing, 


Servicing, components adapter set 
9016796 leak detector set. 


Priming coat for aluminum alloys 
and carbon steel, Protecting against 
corrosion when dissimilar metila 
are joined, 


Repairing valves butldup (xture kit 
9022337 (section XH, Volume ID), 


Refer lo age-controlled compounds in R-3825-3 for 


Fn em ee ree rr re ETI 


Materials Specified in This Manual (Sheet 4 of 12) 
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Section I 


Identification 


MIL-T- 27602 


MIL-T-81533 


MI Le V-178 


MIL.» V-6894 


Molykote G (Dow 
Corning, Cory) 


Molykote 4 (Dow 
Corning Corp) 


MS20995N20 and 
M3520995N32 


N-1 (Marsh Stencil 
Machine Co) 


No number 


No number 


R-38 25-5 
Volume I 


Name 


Trichloroethylene 


Trichloroethane 


Moisture- and funyus- 
resistint varnish 


Varnish 


Paste 


Powder 

Lockwire 

Melal marking ink 
Acid-resistant-bristle 


brush 


Aluminum wool 


Use 


Cleaning CRES, and cadmium-, 
chrome-, nickel-, and silver-plated 
parts during corrosion removal, 
Washing Flight Instrumentation 
Checkout Console G1035 blower 
filter, Repairing Outboard Engine 
Restrainer G4066, Installing Engine 
Vertical Installer G4035 electrical 
controller box cover, Cleaning 
spark igniter cuble pressurization 
tool kit 9025425 manifold filter and 
outer housing. Maintaining spark 
igniter cable pressurization tool kit 
9025425 electrical package pressure 
monitor adapter assembly, Cement- 
ing ruober pads and Teflon gaskets 
on components of engine components 
installers, Lubricating ball-lock 
pins, 


Cleaning, Cementing rubber pads 
and Teflon gaskets on components 
of engine components installers, 
Lubricating ball-lock pins, 


Protecting Engine Vertleal Instiller 
64035 electrical coniponents. 


Lubricating, when replacing threaded 
insert in Thrust Chamber Throat 
Plug Kit G3120, 


Lubricating Data Recorder Console 
G3121 event recorder, vertical 
fustaller and engine silng proof-tost 
welpghts 9025145, and components of 
engine components Installer, 


Lubricating Engine Handler G4064, 
Safetywiring, 
Patintlog markings on Engine 


Handler G4064 dust cover, 


Cleaning external surfaces (alter- 
nates: cotton swabs or clean cloth), 


Removing corrosion from aluminum 
alloy surf..ces. 


Figure 1-2, Materlals Specified 1m This Manual (Sheet 5 of 12) 
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Identification 


R- 3825-5 
Volume I 


Name 


iWo number 


No number 


No number 


No number 


No number 
No number 


No number 
No number 
No number 
No number 
No number 


-«O number 


No nuniber 
No number 
No number 
No number 


No number 


Carbon steel wool 


Cotton swabs 


Denatured alcohol 


Distilled or deionized 
water 


Nylon-bristle brush 
Paper towels 


Polyethylene foam and 
polyurethane foam 


Seals, labels, and decals 


Soft, clean cloth 


Sponge 


Stalniess-steal wool 


Vinyl bags 

1-grit (or finer) sandpaper 
250-grit (or finer) abrasive 
cloth 


280-grit (or finer) 
Carborundum paper 


400-grit (or finer) 
Carborundum paper 


400-grit (or finer) 
sandpaper 


Section I 


Use 


Removing corrosion from carbon 
steel surfaces, 


Cleaning external surfaces (alter. 
nates: acid-resistant-bristle brush 
or clean elcth), 

Leak-testing relief valve 
RD284-5006-0500 (section VII, 
Volume 1), 

Cleaning and rinsing parts, and 
combining with cleaning compound 
(MIL-C-5410) when deodorizing 
part for anodic refinishing. 
Cleaning parts. 

Cleaning external surfaces. 


Cushioning for packaging parts, 


Identifying clean parts, 

Cleaning test consoles and panels, 
Applying Irtdile or Alodine solution, 
(Alternate: soft-bristle brush) 


Absorbing excess water during: 
cleaning operations, 


Removing corrosion from CRES 
surfaces, 


Packaging cloaned parts, 


Repatring Thrust Chamber Throat 
Plug G3120, 


Repairing Microyol protective 
coatings. 


Removing corrosion, 


Removing corrosion from metal, 


Removing corroston from electrical 
components and unpainted metal 
surfaces of Engine Vertical Installer 
G4035, 


Figure 1-2, Materials Specified in This Manual (Sheet 6 of 12) 
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Section I 


Identification 


No. 50 (Houghton 
Products) 


No, 7815 (Victor 
Gloves, Inc) 


Wo. 7862 (Victor 
Gloves, Inc) 


O-A-51 (Federal 
Specification) 


Oakite No. 61B 
(Oakite Products, Inc) 


P-D-680 (Federal 
Specification) 


Paint (Startron) 


Permacel P422 
(Johnson and 
Johnson, Inc) 


PPP -T-60 (Federal 
Specification) 


PR-1531 (Products 


Research aud Chemical, 


Semco)(a) 


PR-1522 (Products 


Research and Chemical, 


Semco)'4 


P29R (Permacel]) 


P32 (Johnson and 
Johnson, Inc) 


R-3825-5 
Volume I 


Name 


Rust inhibitor 


Nelon cloth 


Nylon gloves 
Acetone 


Cleaner 


Drycleaning solvent 


Gray enamel 


Tape (0.0035 inch) 


Waterproof tape 


Primer 


Potting compound 


Plastic electrical tape 


Polyvinyl tape (white 
and black) 


Use 
Protecting Automatic Inert Gas Arc 
Welding Set G3128 water tank from 
corrosion, 


Cleaning parts, wiping, performing 
soil test, and inspecting Molykote Z 
powder application. 

Handling clean parts. 

Repairing Outboard Engine 
Restrainer G4066, 


Cleaning parts that do not connect to 
pneumatic or propellant syctems and 


do not have adhesive-bonded surfaces. 


Cleaning bearings and ball lock~pins 
before relubricating and carbon steel 
suriaces during corrosion removal. 
Cleaning test consoles and electrical 
components, Cleaning surfaces for 
Microsel repair. 


Painting Pneumatic Console G3106 
console, 


Replacing clastic film sealing 
surfaces o1 test plates (section VII). 


Securing polyethylene sheet or bags 
to components or sealing surface, 
Repairing Outboard Engine 
Restrainer G4066, 


Repairing Outboard Engine 
Restrainer G4066, 


Insulating Automatic Inert Gas Arc 
Welding Set G3128 welding cables, 


Replacing Microsol protective 
coatings. 


(a) Compound has limited shelf life. Refer to age-controlled compounds in R-3825-3 for 


usability test. 
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Figure 1-2, Materials Specified in This Manual (Sheet 7 of 12) 


Identification 


RBO130-008 (Rocketdyne) 


RBO1L40-002 (Rocketdyne) 


RBv140-005 (Rocketdyne) 


RBO140-011 (Rocketdyne) 


RBO0140-012 (Rocketdyne) 


RBO195-002 (Rocketdyne) 


RBO210-002 (Rocketdyne) 


RBO210-003 (Rocketdyne) 


RBO210-005 (Rocketdyne) 


R- 38 2b-5 
Volume I 


Name 


Teflon sheet 


Thread sealant tape 


Sealing and antiseize 
compound 


Chlorotrifluoroethylene 
grease 


Lubricant grease 


Pressure-sensitive tape 


Alkaline cleaner 


Trichlorvethylene 


Alkaline cleaner 


Figure 1-2, Materials Specified in This Manual (Sheet 8 of 12) 


Section I 


Use 


Replacing Teflon sheet sealing 


surfaces on test plates (section VII) 
and maintenance kits (section XU, 
Volume II), 


Preventing corrosion where clainp 
metal and metal to which clamp is 
attached are of different material, 


Lubricating Thrust Chamber Throat 
Plug Kit G3120 burst diaphragm 
threads and packing, Lubricating 
threads of burst diaphragms when 
servicing engine test plates, 
adapteas, and tools (section VI). 


Lubricating Components Adapter Set 
9016796 leak detector set, 


Lubricating bypass valve removal 
too] kit 9020269 (section Vil) nd 
spark igniter cable pressurization 
tool kit 9025425 crimping tcol, 


Securing polyethylene sheet or bags 
to components or sealing surfaces, 
Securing Aclar film and polyethylene 
bags to open lines. 


Cleaning Automatic Inert Gas Are 
Welding Set G3128 cover. Removing 
static charge from Automatic Gas 
Arc Welding Set G3128 electrical 
gage lenses, Cleaning Engine 
Handler G4064 engine cover and 
engine dust cover, 


Cleaning Pneumatic Flow Tester 
G3104 meters, 


Cleaning Pneumatic Flow Tester 
G3104 hoses and adapters. Cleaning 
Automatic Inert Gas Arc Welding Set 
G3128 cover. Removing static charge 
from Automatic Inert Gas Arc Weld- 
ing Set G3128 electrical gage lenses. 
Cleaning Engine Handler G4064 engine 
cover and engine dust cover, Clean- 
ing components of engine components 
installers, 


Change No, 20 - 8 March 1972 1~15 


Section I 


R-3825-5 
Volume I 


rr NY 


Identification 
RBO210-016 (Rovketdyne) 


RTV-103 (General 
Electric)(a) 


SAE-10 
SC510, ABF1Ky 


(MIL-R~3065) 


SC710, ABF1iKg 
(MIL- R- 3065) 


SKB-F (Magnaflux Corp) 
SKB-S (Magnaflux Corp) 


SKD-NF (Magnaflux 
Corp) 


SKL-4 (Magnaflux Corp) 


SN60 or SN63 (Federal 
Specification QQ-S-571) 


3T0125RB0003 
(Rocketdyne) 


EC 901 (TEC 
Chemical Co) 


Testors vinyl cement 
(The Testors Corp) 


Turco Dy-Check Kit 
No, 25 (Turco Products) 


T'T-E-489 (Federal Spec- 


ification), color 11136 
(Federal Standard 595) 


Corrosion preventative 


Black sealant 


Machine oil 


Rubber (0.062 inch) 


Rubber (0.062 inch) 


Spot-check developer 
Spot-check developer 


Spot-check aeveloper 


Dye-penetrant 


Lead-tin solder 


Blue-tinted lacquer 


Cleaner 


Cement 


Dye penetrant kit 


Enamel 


Protecting unpainted carbon steel 
stationary surfaces from corrosion. 


Installing Engine Vertical Installer 
G4035 electrical controllers box 
cover, 


Lubricating Data Recorder Console 
G3121 event recorder, 


Replacing rubber seals on test 
plates (section VII), 


Replacing rubber seals on test 
plates (section VII), 


Dye-penetrant inspecting. 
Dye-penetrant inspecting. 


Dye-penetrant inspecting. 


Dye-penetrant inspecting. 


Repairing Single Head Special Tool 
Kit G3127, 


Protecting bonded surfaces from 
corrosion, 


Cleaning unpainted aluminum alloy 
surfaces during corrosion removal, 


Repairing Engine Handler G4064 
covers, 


Dye-penctrant inspecting Outboard 
Engine Restrainer G4066, 


Painting Engine Handler G4064, 
propellant feed system handlers, 
fluid lines interface support 9020628, 
interface arm support 9026988, and 
engine components installers, 


-(a) Compound has limited shelf life, Refer to age-controlled compounds in R-3825-3 for 


usability test. 


NN Ry A 


Figure 1-2, Materials Specified in This Manual (Sheet 9 of 12) 
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Identification 


TT-E-489 (Federal Spec- 
ification), color 13538 
(Federal Standard 595) 


TT-E-~-489 (Federal Spec- 
ification), color 17038 
(Federal Standard 095) 


TT-E-489 (Fe‘leral Spec~ 
ification}, color 27038 
(Federal Standard 595) 


TT-E-489 (Federal Spec- 
ification), color 31136 
(Federal Standard 595) 


TT-E-527 (Federal Spec- 
ification), color 34300 
(Federal Standard 595) 


TT-E-529 (Federal Spec- 
ification), color 26251 
(Federal Standard 595) 


TT-E-529 (Federal Spec- 
ification), color 26440 
(Federal Standard 595) 


TT-E-529 (Federal Spec- 
ification), color 26622 
(Federal Standard 595) 


TT-I-735 
(Federal Specification) 


T'T-L-20 (Federal Spec- 
ification), color 37038 
(Federal Standard 595) 


Figure 1-2, 


Section I 


rr A 


R-3825-5 
Volume I 
Name 
Enamel 
Enamel 
Enamel 
Enamel 


Lustreless enamel 


Enamel 


Enamel 


Enamel 


Isopropyl] alcohol 


Camouflage lacquer 


Painting Automatic Inert Gas Arc 
Welding Set G3128, proof-test weights, 
Engine Handler G4064, Engine Verti~ 
cal Installer G4035, sequence control- 
ler and oxidizer heat exchanger 
handlers, propellant inlet duct hand- 
lers, propellant feed system handlers, 
Start Tank Installer 9016783, and 
engine components installers. 


Painting Engine Handler G4064 and 
propellant feed system handlers 


Stenciling Automatic Inert Gas Arc 
Welding Set G3128, 


Painting Engine Vertical Installer 
G4035. 


Painting Pneumatic Flow Tester 
G3104 case exterior. 


. Painting Cornponents Adapter Set 


9016796 storage cabinet. 


Painting Electrical Checkout Console 
G1037, Flight Instrumentation 
Checkout Console G1035 calibration 
control and signal conditioner panels, 
Data Recorder Console G3121 panels, 
Pneumatic Console G3106 panels, 
Gas Generator High-Low Tempera- 
ture Cutoff Panel G1047, spark 
monitor turbine overspeed cutoff 

test set 9024499 and, vibration 
safety cutoff test set 9024498, 


Painting Pneumatic Flow Tester 
G3104 instrument panel. 
Cleaning interior and exterior 


surfaces of electrical connectors. 


Painting Engine Components 
Installers, 


Materials Specified in This Manual (Sheet 10 of 12) 
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Section I 


Identification 


R=3825-5 
Volume I 


a ee AY te 


TT-L-32 (Federal Spec- 
ification), color 11136 
(Federal Standard 595) 


TT-L-32 (Federal Spec- 
ification), color 17038 
(Federal Standard 595) 


TT-L-32 (Federal Spec- 
ification), color 23538 
(Federal Standard 595) 


TT-H-32 (Federal Spec- 
ification), color 27038 
(Federal Standard 595) 


TT-L-32 (Federal Spec- 
ification), color 31186 
(Federal Standard 595) 


TT-L-32 (Federal Spec- 
ification), color 37038 
(Fede:al Standard 595) 


TT-L-32 (Federal Spec- 
ification), color 37875 
(Federal Standard 595) 


TT-M-261 
(Federal Specification) 


TT-N-95 


(Federal Specification) 


TT-R-248 
(Federal Specification) 


TT-T-548 
(Federal Specification) 


Turco 4215 (Turco 
Products) 


Cellulose lacquer 


Cellulose lacquer 


Cellulose lacquer 


Cellulose lacquer 


Cellulose lacquer 


Cellulose lacquer 


Cellulose lacquer 


Metnyl- ethyl-xetone 


Naphtha 


Paint and lacquer 
remover 


Toluene 


Additive 


Painting Engine Components 
Installers, 


Painting obliterated identification 
markings on Film-Cooled Diffuser 
G4070, sequence controller and 
oxidizer heat exchanger handlers, 
propellant inlet duct handlers, 
propellant feed system handlers, 
start tank installer 9016783, and 
engine components installers, 


Stenciling Engine Vertical Installer 
G4035, 


Stenciling Engine Vertical Installer 
G4035,. 


Painting film- Cooled Diffuser 
G4070 diffuser, 


Stenciling Film-Cooled Diffuser 
G4070. 


Stenciling electrical interface 
support 9024460 and fluid lines 
interface arm support 9026988. 


Cleaning electrical cables. Repair- 
ing Engine Vertical Installer G4030, 


Cleaning electrical contacts on 
Flight Instrumentation Checkout 
Console G1035, 


Removing paint from corroded 
surfaces, 


Cleaning leak detector cold trap 
bucket (section V, Volume II), 
Bonding protective pads on Engine 
Vertical Installer G4035. Cementing 
rubber pads on components of engine 
components installers, 


Cleaning streamers. 
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R-3825-5 


Section I 


Use 


Volume I 
Identification Name 
Turco 4518 (Turco Cleaner 
Products) 
UU-T- 106 Masking tape 


(Federal Specification) 


Versamid 125 (a) 
(General Mills)" 


VK-193-0030 
(Navan, Inc)fa) 


VV-L-800 
(Federal Specification) 


WD-40 (Rocket 
Chemical Co) 


170-H-64 (W, P, Fuller 
Paint Co) 


17. ? (Osborne Mfg Co) 
1777-SV-48 (Osborne 
Mfg Co) 

19263-4 (Rotron, Inc) 
225 (Ram Chemicals, 
Inc) 

263-D (Oshorne Mfg Co) 
549 (Minnesota 

Mining and Mfg) 

684 (Coast Pro-Seal)®) 


910 (Eastman) 


Adhesive 


Adhesive 


Lubvicating oi] 


Preservative 


Gray paint 


Carbon-steel-wire 
brush 


Stainless-steel-wire 
brusn 

Lubricating oil 
Mold release 
Soft-bristle brush 
Plastic film 


Adhesive 


Cement 


Cleaning external surfaces, 


Repairing Thrust Chamber Throat 
Plug G3120, 


Repairing Thrust Chamber Throat 
Plug G3120, 


Repairing Engine Handler G4064 
covers (alternate: Testors vinyl 
cement), 


Protecting unpainted carbon steel 
working surfaces from corrosion, 
Lubricating Engine Handler G4064 
and Engine Vertical Installer G4035. 


Protecting cadmium-, chrome-, 
nickel-, or silver-plated surfaces 
from corrosion. Protecting Engine 
Handler G4064 parts from corrosion, 


Painting spark monitor turbine 
overspeed cutoff test set 9024499 
and vibration safety cutoff test set 
9024498 case exteriors, 


Removing corrosion from carbon 
steel surfaces, 


Removing corrosion from CRES 
surfaces, 


Lubricating amplifer mounting panel 
9024500 slower, 


Coating Automatic Inert Gas Arc 
Welding Sect G3128 cover zipper. 


Cleaning surfaces and applying 
Iridite or Alodine solution. 


Replacing plastic film sealing 
surfaces on test plates (section VII). 


Cementing rubber pads on engine 
component installers, 


Cementing cork pad on pressure 
transducer torque wrench 9025822, 


{a) Compound has Nmited shelf life, Refer to age-controlled compounds in R- 3825-3 for 


usability test, 
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1-19/1-20 


Specification or Part No, 


MISCELLANEOUS 


4 AWG (General Cable 
Corp) 


462 (J. H. Williams and 
Co) 


31224 (Thomas and Betts 
Co) 


REPAIR 
R1108-W (Rosan, Inc) 
R3608-D (Rose, Inc) 


T428 (Newton Division, 
Tridair Industries) 


T428L (Newton Division, 
Tridair Industries) 


TH820L (Newton Division, 
Tridair Industries) 


1193-4 (Heli-Coll Corp) 
1193-5 (Heli- Coll Corp) 
1193-6 (Heli-Coli Corp) 
1196-3 (Heli-Coil Corp) 


1196-4 (Heli- Coil Corp) 


1196-5 (Heli-Cotl Corp) 


1196-6 (Heli-Coll Corp) 


1196-8 (Heli-Coil Corp) 


1227-6 (Helt- Coll Corp) 


1694-3 (Heli-Coll Corp) 


R-3825-5 
Volume I 


Name 


Cable 
Spanner wrench, 3-1/2 
inch 


Clamp 


Wrench 
Drive tool 


Tool 
Tool 
Tool 


Plug-style STI tap 
Plug-style STI tap 
Plug-style STI tap 


Plain-insert tang break- 
off tool 


Plain-ingert tang break- 
off tool 


Plain-insert tang break- 
off tool 


Plain-insert tang break- 
off tool 


Plain-insert tang break- 
off tool 


Heli-coil insert extracting 
tool 


Threaded plug reference 
gage 


Section I 


NR fp A ras Sehnert 


Ground cable for Engine Vertical 
installer G4035. 


Adjusting height of components 
installer track, 


Securing ground cable for Engine 
Vertical Installer G4035. 


Installing Rosan inserts. 
Installing Rosan lockrings. 


Installing Keenserts inserts. 


installing Keenserts inserts. 


Iinsial'ing Keenserts inserts. 


Installing Heli-Coll inserts. 
Installing Heli-Coil inserts, 
Installing Heli-Coil inserts, 


Installing Heli-Coll inserts. 


Installing Heli-Coil inserts. 


Installing Heli-Coil inserts. 


Installing Heli- Coil inserts. 


Installing Hell- Coil Inserts. 


Installing Heli-Coil inserts. 


Installing Hell-Coil inserts, 
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Section J 


A rE A 


Specification or Part No. 


R-3825-5 
Volume I 


REPAIR (cont) 
1694-4 (Heli-Coil Corp) 


1694-5 (Heli-Coil Corp) 
1694-6 (Heli-Coil Corp) 
1694-8 (Heli- Coil Corp) 


23193-3 (Holi-Coil Corp) 
27193-3 (Heli-Col* Corp) 


3581-3 (Heli-Coil Corp) 
5581-4 (Heli-Coil Corp) 
3581-5 (Heli-Coil Corp) 
3581-6 (Heli-Coll Corp) 
3581-8 (Heli-Coil Corp) 


3694-3 (Heli-Coil Corp) 
3694-4 (Heli-Coll Corp) 
3694-5 (Heli-Coil Corn) 
3694-6 (Heli-Coil Corp) 
3694-8 (Heli-Coil Corp) 
42193-8 (Heli-Coil Corp) 
44193-8 (Heli-Coil Corp) 
5193-4 (Heli-Coil Corp) 
5193-5 (Heli-Coil Corp) 
5193-6 (Heli-Coil Corp) 


Threaded plug reference 
gage 


Threaded plug reference 
gape 


Threaded plug reference 
gage 


Threaded plug reference 
page 


Plug-style STI tap 
Bottoming~- style STT tap 


Mid-grip insert tang break- 
off tool 


Mid-grip insert tang break- 
off tool 


Mid-grip insert tang break- 
off tool 


Mid-grip insert tang break- 
off tool 


Mid-grip insert tang break- 
off tool 


Threaded plug working gage 
Threaded plug working gage 
Threaded plug working gage 
Threaded plug working gage 
Threaded plug working gage 
Plug-style STI tap 
Bottoming-style STI tap 
Bottoming-style STI tap 
Bottoming-style STI tap 


Bottoming-style STI tap 


Installing Heli-Coil inserts, 


Installing Heli-Coil inserts. 


Installing heli-Coil inserts. 


Installing Heli-Coll inserts, 


* Installing Eleli-Coil inserts, 


Installing Heli-Coil inserts. 


Installing Heli-Coil inserts. 


installing tWeli-Coil inserts. 


Installing Heli-Coil inseris. 


Installing Heli- Coil inserts, 


Installing Heli-Coil inserts. 


Installing Heli-Coil inserts. 
Installing Heli-Coil inserts, 
Installing Heli-Coil inserts. 
Installing Heli-Coil inserts. 
Installing Heli-Coil inserts. 
Installing Heli-Coil inserts, 
Installing Heli-Coll inserts, 
Installing Heli-Coil inserts. 
Installing Heli-Coil inserts. 


Installing Heli-Coll inserts. 
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Specification or Part No, 
REPAIR (cont) 
7552-3 (Heli-Coil Corp) 


7552-4 (Heli-Coil Corp) 
7552-5 (Heli-Coil Corp) 
7552-6 (Heli-Coil Corp) 
7552-8 (Heli-Coil Corp) 


Local purchase 


Local purchase 


Local purchase 


SERVICE 


TEST 
Model AW (Ester Angus) 


EWR828272-1, -2 


GLD-1 or GLD-5 
(Bussman) 


MAL series (Genera) 
Electric) 


MST500-4-6 (Standard 
Electric Time Co) 


NA5-27292T1 (Rocketdyne) 


R-3825-5 
Volume I 


Name 


Plain or mid-grip insert 
inserting tool 


Plain or mid-grip insert 
inserting tool 


Plain or mid-frip ingeit 
inserting tool 


Plain cr mid-grip insest 
inserting tool 


Plain or mid-grip insert 
inserting tool 


Square screw extractor 


Arbor press 


E-Z Out extraction tool 


Grease gun 


Atr-circulating oven 


Vacuum cleaner 


Pen vecorder 


Adapters 


Blown fuse 


Capacitor, 0.001 uf 
Capacitors, 0.002 uf 
(2 required) 


Millisecond timer 


Relay 


Section I 


en a re RR Et 


Installing Heli-Coil inserts, 


Installing Heli-Coll inserts. 


Installing Heli-Coil inserts, 


Installing Heli-Coil inserts, 


Installing Heli-Coil inserts. 


Removing Rosan inserts, 


Broaching Keenserts inserts Kee 
slots, 


Extracting Keenserts inserts. 


Applying lubricants, 
Drying cleaned parts. 


Cleaning electrical componenia. 


Function-testing Gas Generator High- 
Low Temperature Cutoff Panel G1047. 


Proof-testing engine components 
installers. 


Function-testing Electrical Checkout 
Console 61037, 


Testing high-voltage leakage tester 
(section V, Volume II). 

Adjusting time delay relays 
(section IV), 


Function-testing Spark Munitor/ 
Overspeed Cutoff Panel G1045, 
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Section I 


TEST (cont) 
XEOR923020 


Model 53/54C 
(Tektronix) 


Type 53/54D 
(Tektronix) 


Model 200CD 
(Hewlett-Packard) 


Model 260 (Simpson) 


Model 400H (Hewlett- 
Packard) 


Model 410B (tHewlett- 
Packard) 


Model 459A (Hewlett- 
Packard) 


Model 523CR (Hewlett- 
Packard) 


iodel 535 (Tektronix) 


Model 620-A (Triplett) 


Specification or Part No. 


R-3825-5 
Volume I 


Name 


Engine lowering fixture 


Oscilloscope plug-in urit 


Preamp module 


Oscillator 


Multimeter 


VTVM 
VTVM 
Resiative voltage 


multipller 


Frequency counter 


Oscilloscope 


Multimeter 


A Ry HN Sea 


Proof-testing engine components 
installers, 


Function-testing Spark Monitor/ 
Overspeed Cutoff Panel Gi045, spark 
monitor turbine overspeed cutoff test 
set 9024499, and vibration safety 
cutoff test set 9024-198. 


Function-testing Electrical Checkout 
Console G1037, 


Function-testing Data Recorder Con- 
sole G3121 and Spark Monitor/Over- 
speed Cutoff Panel G1045, 


Function-testing Spark Monitor/ 
Overspeed Cutoff Panel G1045, spark 
monitor turbine overspeed cutoff test 
set 9024499, and vibration safety 
cutoff test set 9024498, 


Function-testing Spark Monitor/ 
Overspeed Cutoff Panel G1045. 


Function-testing de hypot (section V, 
Volume II), 


Function-testing de hypot (section V, 
Volume I). 


Function-testing Flight Instrumenta- 
tion Checkout Console G1035 and Data 
Recorder Console G3121. 


Function-testing Electrical Checkout 
Console G1037, Spark Monitor/Over- 
speed Cutoff Panel G)045, spark 
monitor turbine overspeed cutoff test 
set 9624499, and vibration safety cut- 
off test set 9024498. 


Function-testing Electrical Checkout 
Console G1047, Flight Instrumentation 
Checkout Console G1035, and Data 
Recorder Console G3121, and testing 
dc hypot (section V, Volume II). 
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Volume I 


Section I 


Specification or Part No. 


TEST (cont) 


Model 801 (John Fluke Co) 


Model 803 (John Fluke Co) 


Model 803B (John Fluke Co) 


1803-B (General Electric) 


1806 (General Radio) 
2112-D-H1 (Elastic 
Stop Nut Corp) 

5273 (Harvey-Hubell) 
Model 5305 (Leeds and 
Northrup Co) 


7150 (Beckman) 


Model 7553-K3 (Leeds 
and Northrup Co) 


Name 


Differential DC voltmeter 


DC voltmeter 
VTVM 

VTVM 

VTVM 
Time-delay relay 
Plug-in adapter 
Wheatstone bridge 


Frequency counter 
recorder 


Potentiometer 


Ice watex containers 
(Dewars) 


Counterbalance, 2, 500- 
pound 


Gage, 0-100 psi, 10.5% 
accuracy, one-psi incre- 
ments maximum 


Gage, 0-160 psi, 40.5% 
accuracy, one-psi incre- 
ments maximum 


Use 


— 


Function-testing Electrical Checkout 
Console G1037 and spark monitor 
turbine overspeed cutoff test set 
9024499, 


Function-testing Data Recorder 
Console G3121, 


Function-testing Gas Generator High- 
Low Temperature Cutoff Panel G1047. 


Function-testing spark monitor turbine 
overspeed cutoff test set 9024499, 


Function-testing Electrical Checkout 
Console G1037. 


Function-testing Spark Monitor/ 
Overspeed Cutoff Panel G1045, 


Function-testing Spark Monttor/ 
Overspeed Cutoff Panel G1045, 


Testing patch-cords (section V, 
Volume I), 


Function-testing Electrical Checkout 
Console G1037, Spark Monitor/Over- 
speed Cutoff Panel G1045, and spark 
monitor turbine overspeed cutoff teat 
set 9024499, 


Function-testing Gas Generator High- 
Low Temperature Cutoff Panel G1047. 


Function-testing Gas Generator High- 
Low Temperature Cutoff Panel G1047. 


Proof-testing engine components 
installers. 


Function-testing Pneumatic Console 
G3106. 


Figure 1-3, Equipment for Mainterince and Repair (Sheet 5 of 7) 


Change No, 18 - 6 January 1971 1-25 


Section I 


Specification or Part No, 


TEST (cont) 


R-3825-5 
Volume I 


Name 


Gage, 0-800 psi, 10.5% 
accuracy, 10-psi incre- 
ments maximum 

Gage, 0-1,500 psl, 30.5% 
accuracy, 10-psi incre- 
ments maximum 

Gage, 0-5,000 psi, 40.5% 
accuracy, 50-psi incre- 
ments maximum 


Monocular magnifier, 
4-power 


Water manometer (30 
inches minimum) 


Piezometer, 3/8-inch 
Regulated power supply, 
0-50 vde 


DC variable power supply, 
0-60 millivolts 


Power supply, 0-30 vdc, 
100 volt-amperes 


Power supply, 18-32 vdc 


Power supply, 22-34 vdc 


Power supply, 26-30 vdc 
Potentiometers, 1K and 
20K 


Resistors, 100K, one- 
watt (11 required) 


Resistor, 700-ohm, 2-watt 


Use 


Inspecting for corrosion. 


Function-testing Pneumatic Flow 
Tester G3104. 


Function-testing Pneumatic Flow 
Tester G3104. 


Adjusting time delay relays (section 
IV). 


Function-testing Gas Generator High- 
Low Temperature Cutoff Panel G1047. 


Function-testing Spark Monttor/ 
Overspeed Cutoff Panel G1045, 


Function-testing spark monitor 
turbine overspeed cutoff test set 
9024499, 


Function-testing vibration safety 
cutoff test set 9024498. 


Calibrating Gas Generator High- Low 
Temperature Cutoff Panel G1047. 


Function-testing high-voltage leakage 
tester (section V, Volume I). 


Function-testing vibration safety 
cutoff test set 902449£, 
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Specification or Part No, 


TEST (cont) 


R-3825-5 
Volume I 


Section I 


Name 


Flow calibration, standard 
+1.0% accusacy at indicated 
reading 


Supports, 

2 by 4 Ly 24 inches 

2 by 4 by 45 inches (3 
required) 

6 by 30 by 30 inches 

14 by 24 by 24 inches 

23 by 36 by 36 inches 
23-1/4 by 30 by 60 inches 
(4 required) 


Switch, single-pole, single- 
throw 


Thermocouple lead, 
chromei alumel 


Test thermocouple 


Mercury thermometer, 
40° to 100° F 


Shutoff valve, 4,500-psi 


Proof-test weights: 
60 +3 pounds 
66 +3 pounds 
200 +10 pounds 
300 +15 pounds 
400 +8 pounds 
400 +20 pounds 
500 +10 pounds 
500 +15 pounds 
600 +30 pounds 
700 425 pounds 
880 +25 pounds 
1,100 +20 pounds 
1,120 120 pounds 
1,120 +25 pounds 
1,200 +24 pounds 
1,200 225 pounds 
1,200 +50 pounds 
1,800 140 pounds 
2,000 +50 pounds 
6,520 +160 pounds 
12,400 +250 pounds in 30-50 
pound weights 


Use 


Function-testing Pneumatic Flow 
Tester G3104, 


Proof-testing engine components 
installers, 


Calibrating Spark Menitor/Overspeed 
Cutoff Panel G1045, 


Function-testing Gas Generator High- 
J.ow Temperature Cutoff Panel G1047. 


Function-testing Pneumatic Flow 
Tester G3104, 


Function-testing Pneumatic Console 
G3156. 


Proof-testing engine components 
installers, 
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Section I 
Paragraphs 1-44 to 1-45 


WARNING 


The following procedure specifies 
paint and lacquer remover (Federal 
Specification TT-R-248), which is 
corrosive and forms and explosive 
gel when mixed with liquid oxygen, 
creating a hazard to both personnel 
and equipinent. 


b. Where chemical removers can be used, 
remove paint as follows: (Use dichloromethane 
(MIL-D-6998) on areas that have direct or 
indirect contact with liquid oxygen or where 
structural complexities make it impossible 
to use a thickened paint remover. Use paint 
and lacquer cemover (Federal Specification 
TT-R-248) on areas that do not have direct or 
indirect contact with liquid oxygen and where 
a thickened paint remover can be used. ) 


(1) Usiig a stiff-bristle brush, apply di- 
chloromethane (MIL-D-6998) or paint and 
lacquer remover (Fede1.ul Snecification 
TT-R-248), as applicable, to paint on cor- 
roded area. 


(2) Allow chemical to remain on surface 
until paint softens and lifts. 


CAUTION 


Paint remover rernaining on the 
surface can cause corrosion, 


(3) Wash away loosened paint and remover 


or wipe from surface with a clean cloth fre- 
quently rinsed in tap water. 


(4) Repeat substeps 1 through 3 until ail 
paint is removed from surface. 


(5) Wipe surface dry with clean, dry 
cloth, 


1-44. CLEANING CORRODED SURFACES. 


1-45, Before corrosion removal and control 
procedures (paragraphs 1-46 through 1-53) are 
performed, the corroded surfaces must be 
cleaned as follows: 


a. Remove loosely adhering grease, paint, 


oil, dirt, and other foreign substances by 
wiping. 
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Volume I 


WARNING 


The following procedure specifies 
drycleaning solvent, which is 
flammable and must not be used 
near heat, sparks, or open flame. 
Inhalation of its vapors or pro- 
longed contact with the liquid can 
cause serious injury. 


@ The following procedure specifies 
trichloroethylene, which 1s a toxic 
solvent, Inhalation of its vapors 
or prolonged contact with the 
liquid can cause serious injury 
or death, 


@ The following procedure specifies 
cleaning compound (MIL-C-81302), 
which is volatile. Use ina well- 
ventilated area since the vapors 
displace the oxygen in the air, re- 
sulting in suffocation. 


b, See figure 1-4 and clean corroded sur- 
faces using cleaning agent and procedures 
noted, 


c. If it is possible to isolate corroded area, 
seal off all nearby surfaces from cleaning 
agent, using moisture-proof cloth, tape, and 
drip pans. 


d. Apply cleaning agent to surface with 
clean cloth or soft-bristle brush. On large, 
level surfaces pour cleaning agent directly on 
surface. 


e. Allow cleaning agent to remain on sur- 
face for several minutes; then scrub with loth 
or bristle brush, Do not allow cleaner to dry 
on surface, 


f. Wipe surface thoroughly witha clean, 
dry cloth, 


g. Rinse surface thoroughly with distilled 
or deionized water before alkaline cleaning 
compound dries, Allow surface to dry com- 
pletely. 


R-3825-5 Section I 


Volume | 
Cleaning Paragraph 1-46, REMOVING CORROSION FROM CARBON 
Material Agent 1-45, Steps STEEL, 
Carbon steel Drycleaning c through f 1-47, Remove corrosion from carbon steel as 
follows: 
solvent 
(Federal a. Clean area in accordance with instructions 
Specification in paragraph 1-44. 
P-D-680 
Type 1)(a) b. If surface is painted, remove paint in 
accordance with instructions In paragraph 1-42, 
CRES and Trichloro- ce through f ce. On small or complex compenents, remove 
nickel alloys; ethylene all corrosion products usiag carbon-steel wool or 
andeadmium- = {MIL.-'T'-2'7602) 400-er.t Carborundum paper. On large, heavy 
plated, chrome- equipment, a carbon-gteel-wire brush inay be 
Haha nickel- used to remove surface corrosion deposits, 
plated, aad 
sllver-plated ween 
parts The following procedure specifies 
drycleaning solvent, which is flam- 
Aluminum Alkaline c through e mable and must not be used near 
alloy cleaning and ¢ heat, sparks, or open flame. Inhala- 
(painted) compound tion of its vapors or protonped contact 
(MII.-C-25769) with che liquid can cause serious injury. 
hee : d, Rinse area with drycleaning sc lvent (Federal 
ia foes h through j Specification P-D-880, Type I), and wipe dry, 
(unpainted) Chemical Co) ce. Inspect area for corrosion with a 4-power 
es eee eS monocular magnifier, If all corrosion has not 
fa) Tf use of flammable solvent is prohibited, been removed, repeat steps c and d, 
use cleaning compound (MIT-C-81302), WARNING 
Figure 1-4. Materials and Procedures The following procedure specifies 
for Cleaning Correded Surfaces corrosion-preventive compound 
(MIL-C-16173), which is flammable 
CAUTION znd must not be used near heat, sparks, 


or open flame. It is toxic. Inhalation 
of itp vapors or prolonged contact with 
the compound can cause serious injury, 


Avoid using excessive amounts of 
TEC 901 .o prevent uncontrolled 
running or dripping. TEC 901 can 


remove paint or protective finishes f. Apply lubricating oil (Federal Specification 
from adjacent suriaces, causing VV-1.-800) to unpainted working surfaces, and 
corrosion. corrosion-preventive compound (MIL-C-16173, 


Grade 1) or corrosion preventative RBO210-016 


h. Apply TEC 901 (TEC Chemical Co) with (Rocketdyne) to unpainted stationary surfaces. 


a clean, soft cloth. Apply in long strokes to 
remove all foreign d2posits and accumulations NOTE 

of grease and dirt. Corrosion preventative RE0210-016 
must be thoroughly mixed at 70° to 
95° F immediately before cach 
application. 


gf. On painted surfaces, refinish as follows: 


i. Repeat step has necessary, using a fresh 
application of chemical and a clean cloth until 
sur.ace is clean, 


j. For final wipe, squeeze cloth as dry as 
possible, (1) Thoroughly mlx and apply one coat of 
lacquer primer (MIL-P-11414) or zine chro- 
mate primer (MIL-P-8585, color Y). 
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Section I 
Paragraphs 1-48 to 1-53 


(2) Thoroughly mix and apply 2 coats of 
orange-yellow gloss enamel Federal Specifi- 
cation TT-& -489), color 13538 (Federal 
Standard 595), or match existing color in 
surrounding area. 


1-48, REMOVING CORPOSION FROM 
CORROSION -RESISTANT STEEL, NICKE! , 
AND NICKEL ALLOYS. 


1-49, Remove corrosion fram CRES, nickel, 
ard nickel alloys as follows: 


a. Clean area in accordance with instruc- 
tions in paragraph 1-44, 


b. On small or complex components, clean 
eorroded area with stainless-stee! wool or 
40G-prit Carborundum paper until no cor- 
rosion is visible. 


CAUTION 


Vigorous, heavy, continuous rub- 
bing of CRES by a power-driven 
wire brush can generate cnough 
heat to cause metallurgical changes, 
Use care to avoid damage to cquip- 
ment, 


¢ On Jarge components and heavy equipmert 
use a stainless-steel wire brush cr &@ power- 
driven stainless-steel brush attachment to 
remove surface corrosion deposits. 


d, Wipe surface with clean cloth dampencd 
with distilled or delonized water, 


e¢. Inspect area for corrogion with a 4-power 
monocular magnifier. If all corrosion has not 
been removed, repeat steps b or c and d 


1-50, REMOVING CORROSION FROM 
CADMIUM-PLATED, CHROME-PLATED, 
NICKEL-PLAT#D, AND SILVER-PLATED 
PARTS. 


1-51, Whena plated surface has becoine 
pitted and pitting is not restricted to small 
areas, the part or component must be re- 
placed or refinished. The acceptability and 


1-30 Change No. 18 - 6 January 1971 


R-3825-5 
Volume I 


repair requirements are to be specified by the 
manufacturer's representative. For corrosion 
and small pitted areas, perform the following: 


a. Clean area in accordance with instruc- 
tions In paragraph 1-44. 


b. Remove corrosion from plated surface 
using a wire brush and woo! made of same 
material as base metat or 400-grit Carborun- 
dium paper. 


WARNING 


The following procedure specifies 
trichloroethylene, which 1s a toxic 
solvent, Inhalation of its vapors or 
prolonged contact with the liquid 
can cause serious injury or death, 


ce. Rinse area with trichtoroethylene 
(MIL-T-27602) and wipe dry. 


dd, Inspeet area for corrosion with a 4 
power monocular magnifier, fall corrosion 
has nol been removed, repeat steps band ¢. 


e. Apply « thin, even coat of preservative 
WD-4C (Rocket Chemical Co) to plated surface, 
De not apply more than one coat, 


1-52, REMOVING CORROSION FROM 
ALUMINUM ALLOYS, 


1-538, Remove corrosion from aluminum alloy 
as follows: 


a. Clean painted or unpainted aluminum 
alloy surfaces in accordance with justructions 
in paragraph 1-44. 


b. Remove paint, if unecessary, in accord~- 
ance with instructions in paragraph 1-42. 


CAUTION 


When abrading clad aluminum, ex- 
treme care must be used not to rub 
through the pure aluminum coat. 
Without clad coating, some alum- 
inum alloys corrode quickly. 


c. HKemove all corrosion products using 
aluminum wool or 400-grit Carborundum 


paper. 
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d. Rinse with distilled or deionized water 
and wipe dry. 


e. Inspect area for corrosion with 4-power 
monocular magnifier. If all corrosion has not 
been removed, repeat steps ¢ and d. 


f. After removing corrosion, refinish sur- 
faces that are to remain unpainte- as follows: 


(1) Clean area with TSC 901 (TEC 
Chemical Co). 


(2) Clean area with distilled water. Do 
not wipe dry, 


NOTE 


Chemical film solution must be 
mixed with distilled or deiontzed 
water In accordance with manufac- 
turer's Instructions, 


(3) While surface ts still damp, apply 
chemical film (MIL-C-5541) with a clean brush. 


(4) Keep area wet with fresh solution for 
15-20 minutes, 


(5) Rinse area with distilled walter, Dry 
area with dry nitrogen (1-3 psi) or allow to alr- 
dry. Do not wipe dry. 


gx. On surfaces to be painted, if required, 
apply zinc chromate primer (MIL-P-8585, 
color Y¥} and 2 coats of orange-yellow gloss 
enamel (Federal Specification TT-E-489), 
color 13538 (Federal Standard 595). Thoroughly 
mix both primer and ename! before use, 


1-54. CLEANING. 


“ 1-55. All control assenibiles, tubing, hoses, 
and tools that are installed in, or will come 
» inte contact with a propeHant, hydraulic, or 
* pneumatic system must be cleaned jn accord- 
ance with the requirements of Marshall Space 
Flight Center Specification 164. Components, 
. parts, or equipment removed from a clean 
system and handled in accordance with the 
contamination prevention requirements out- 
lined in this manual may be reinct: ed without 
additional cleaning. Lightly soiled paris may; 
be used if cleaned using the specified proced- 
ures in applicable paragraphs 1-58 through 
1-88 and found acceptable when visually 


inspected in accordance with paragraph 1-72. 
Before removing a component or part from a 
system, the surrounding area must be cleaned 
as follows: 


NOTE 


Lightly su.ced parts are defined as 
parts that since being cleaned for 
propellant, pneumatic, or hydrau- 
Uc service have been exposed to 
the atmosphere, inadvertently 
touched by a bare but otherwise 
clean hand, and/or have come in 
contact with parts that are not 
cleaned for the services noted, 
but are visually clean. 


WARNING 


Compressed gas must not be used 
for drying or cleaning unless effec- 
tive chip guarding is used and 
personal protection equipment ts 
worn, 


a. Blow area free of lcose contaminants with 
a regulated source of low-pressure (less than 30 
psig) gaseous nitrogen (MIL-P-27401) or clean, 
dry air that conforms to the cleanness and 
humidity requirements of MIL-P-27401, 


WARNING 


The following procedure specifics 
trichtoroethylene, which is a toxic 
solvent, Inhalation of ita vapors 
or prolongee contact with the 
liquid can cause serious injury 

or death. 


b. Wipe area free of visible contaminants 


with a clean, lint-free cloth dampened with 
trichlorocthylene (MIL-T-27602), 


Change No. 21 - 2 March 1973 1-31 


Section I 
Paragraphs 1-56 to 1-59 


1-56. CLEANING METAL, PARTS. 


1-57. Clean lightly soiled metal parts in 
accordance with steps a through c. Clean all 
other metal parts in accordance with steps a, 
b, d, and e. 


a. During this procedure, observe safcty 
precautions in paragraph 1-2, 


b, Wear polyethylene gloves during cleaning 
operations, Rubber or neoprene gloves must 
not be worn, since cleaning solvents dissolve 
these materials and leave a contaminating 
residue on the surface of the part, 


WARNING 


The following procedure specifies 
trichloroethylene, which is a toxic 
solyent. Inhalation of its vapors 
or prolonged contact with the liquid 
can cause serious injury or death, 


The following procedure specifies 
cleaning compound (MIL-C-81302), 
which is volatile, Use ina well- 
ventilated area since the vapors 
displace the oxygen in the air, 
resulting in suffocation. 


c, Lightly soiled parts may be cleaned by 
handwiping and flushing with trichloraocthylene 
(MIL- P-27602) or cleaning compound 
(MIL-C-81302), Dry parts. (Refer lo para- 
graph 1-70 for drying procedure. ) 


d, Parts that do not come into contact with 
a propellant, pneumatic, or hydraulic system, 
elthor directly or indirectly, may be cleaned 
as follows: 


(1) Prepare a solution of 7-8 ounces of 
Oakite No, 61B (Oakite Products, Ine) per 
gallon of water and heat to 120° to 160° F, 


(2) Immerse parts in solution, Do not 
allow parts to remain immersed over 10 
minutes. 


(3) Immersion-rinse parts in water 
heated to 130° to 160° F, 


(4) Spray-rinse parts with water. Use 


care to thoroughly rinse crevices and areas 
where cleaning solution could be trapped. 
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(5) Dry parts, (Refer to paragraph 1-70 
for drying procedure. ) 


WARNING 


The following procedure specifies 
drycicaning sulvent, which is 
flammable and must not be used 
near heat, sparks, or open flame. 
Inhalation of its vapors or pro- 
longed contact with the liquid can 
cause serious injury. 


©. Clean exterior and interior surfaces of 
handling equipment, test equipment, and test 
consoles and panels containing dust or dirt 
with a clean, lint-free cloth, Clean surfaces 
containing oil or grease witha clean Hnt-free 
cloth moistened with drycleaning solvent 
(Federal Specification P-D-680, Type I), and 
wipe dry witha clean, lint-free cloth. 


f, Package cleaned parts that are not to be 
immediately assembled. (Refer to paragraph 
1-74.) 


1-58. CLEANING NONMETAL, PARTS. 


1-59. Clean nonmetal parts, fabric material, 
and streamers as follows: 


a. During this procedure, observe safety 
precautions in paragraph 1-2, 


b. Wear polyethylene gloves during cleaning 
operations specified in step c. Rubber or 
neoprene gloves must not be worn, since 
cleaning solvents dissolve these materials and 
leave a contaminating residue on the surface 
of the part, 


WARNING 


The following prucedure specifies 
cleaning compound (MIL-C-81302), 
which is volatile. Use ina well- 
ventilated area since the vapors 
displace the oxygen in the air, 
resulting in suffocation, 


® The following procedure specifies 
trichloroethylene, which is a toxic 
solvent. Inhalation of its vapors or 
prolonged contact with the liquid 
can cause serious injury or death. 


c. Clean lightly soifled nonmetal parts and 
all other nonmetal parts (except fabric material 
and streamers) by handwiping with a clean nylon 
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or lint-free cloth or by scrubbing with a clean 
nylon-bristle brush dampened with cleaning 
compound (MIL-C-81302) or trichlorcethylene 
MIL-T-27602). 


d. Dry parts. (Refer to paragraph 1-70 
for drying procedure. ) 


e. Clean fabric material and etreamers by 
immersing in an agitated solution of 4 ounces 
of additive 4215 (Turco Products), or equiv- 
alent, for each gallon of water heated to 130° 
+10° F, immersion-rinse in deionized water 
heated to 130° to 150° F for at least 2 minutes; 
then drip dry. 


{. Package cleaned parts that are not to be 
immediately assembled, (Refer to paragraph 
1-74.) 


1-60, CLEANING COMBINATIONS OF METAL 
AND NONMETAL PARTS, 


1-61. Parts that contain nonmetal items that 
are incompatible with the solvents used in this 
procedure must be treated as nonmetal parts 
(paragraph 1-58), If unable to determine 
compatibility of parts with solvents used in 
this procedure, contact manufacturer's rep- 
resentative for cleaning technique. 


a, During this procedure, observe safety 
precautions In paragraph 1-2. 


b, Wear polyethylene gloves during cleaning 
operations specified in step c, Rubber or 
neoprene gloves must not be worn, since 
cleaning solvents dissolve these materials and 
leave a contaminating residue on the surface 
of the part. 


WARNING 


The following procedure specifies 
cleaning compound (MIL-C-81302), 
which is volatile. Use ina well- 
ventilated area since the vapors 
displace the oxygen in the air, 
resulting in suffocation. 


@ The following procedure specifies 
trichloroethylene, which is a toxic 
solvent. Inhalation of its vapors 
or prolonged contact with the 
liquid can cause serious injury 
or death. 


Section I 
Paragraphs 1-60 to 1-63 


c., Clean lightly soiled parts by handwiping 
and flushing with trichloroethylene 
(MIL-T-27602) or cleaning compound 
(MIL-C-81302). 


d. Dry parts. (Refer to paragraph 1-70 for 
drying procedure, ) 


e. Parts that do not come into contact with 
a propellant, pneumatic, or hydraulic system, 
either directly or Indirectly, may be cleaned 
as outlined in steps f through j. 


f. Immerse and rotate parts for 2 minutes 
ina solution of 4-6 ounces of mild alkaline 
cleaner RBO210-002 (Rocketdyne) to each gal- 
lon of water heated to 125° to 140° F. 


g. Immersion-rinse a minimum of 2 minutes 
in deionized water heated to 130° to 160° F, 


h. Rinse in dejonized water for at least 2 
minutes. 


i, Dry parts. (Refer to paragraph 1-70 
for drying procedure. ) If an air-circulating 
oven is used, dry parts at 160° +10° F for 3 
hours. 


WARNING 


The following procedure specifies 
cleuuing compound (MIL-C-81302), 
which Js volatile. Use ina well- 
ventilated area since the vapors 
displace the oxygen in the alr, 
resulting in suffocation. 


j. Final-rinse parts in cleaning compound 
(MIL-C-81302) for 2 minutes and repeat step i. 


k. Package cleaned parts that are not to be 
immediately assembled, (Refer to paragraph 
1-74.) 


1-62. CLEANING WIRE MESH FILTERS. 


1-63, The filter housing 1s cleaned as outlined 
in paragraph J-56. The filter elements are 
ultrasonically cleaned as outline in this para- 
graph, The ultrasonic generator and transducer 
must be capable of 15-40 kHz (kilocycles per 
second), 5 watts per square inch minimum and 
7.5 watts per square inch maximum (calculated) 
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power input for particle counting, and 3 watts 
per square inch minimum power input for 
cleaning. The power of the unit (input into 
tank) may be calculated as follows: 


Name tag rating of generator _ Number of 


Tank surface area (in’ ) watts /in” 


All equipment used during the cleaning process 
must be clean and a cleanness check made 
(steps a through c) before starting the cleaning 
operation. 


WARNING 


The following procedure specifies 
trichloroethylene, which is a toxic 
solvent. Inhalation of its vapors 
or prolonged contact with the 
liquid can cause serious injury 

or death, 


a, Pass 2,000 +200 milliliters of 0,45- 
rateron- filtered trichloroethylene (MIL-T~27602) 
through equipment, and collect sample tn 
a clean container, 


b. Filter collected sample through a black 
0.45-micron filter cisk for particle counting. 
Do not disrupt partis le distribution on disk. 


c. Count particles, Maximum number of 
particles larger than 50 microns must not ex- 
eeed 100. If particles count exceeds this 
limit, repeat steps a and b until within accepted 
Umit. 


d. Install filter in ultrasonic unit so that 
fluid will pass through filter in opposite direc- 
tion of designed flow, 


e. Turn on ultrasonic unit and adjust to 
15-40 kHz. 


f, After 140,25 minutes, pass 500 +25 
milliliters of clean fluld through filter. 


g. Repeat step fat4, 7, and 940,25 
minutes and turn ultrasonic unit off. Dispose 
of backflush fluid. Fluid level in filter con- 
tainer must remain relatively constant ata 
point near filter collar. 


h. Repeat steps e through g 2 times. 
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i. Install filter in ulfrasonic unit so that 
fluid will pass through filter in designed direc- 
tion of flaw. 


j. Repeat steps a through c. Turn on ultra- 
sonic unit and adjust to 15-40 kHz. 


k, After 1, 4, 7, and 9 0.25 minutes, pass 
500 +25 milliliters of clean trichloroethylene 
(MIL-T-27602) through filter and collect fluid 
in clean container. Fluid level in filter con- 
tainer must remain relatively constant at 4 
point near filter collar. 


1. Filter 2,000-mmilliliter sample through a 
black 0.45-micron membrane disk, rinsing 
collection container with a like quantity of 0.45- 
micron-filtered trichlorvethylene (MIL-T-27602) 
when approximately 25 milliliters of sample 
fluid remains to be filtered, Do not disrupt 
particle distribution on disk. 


m. Count all particles on effective filter 
disk area that are 50 microns or over. Do nut 
differentiate between a particle anda fiber, 
Tabulate particles into two groups, 50-100 
microns and over 100 microns, Counts ex- 
ceeding 1,000 particles in 50-100 micron range 
or 200 particles in over 100-micron range, re- 
quires recleaning of filter. 


n, Dry filter. Air-dry, using paragraph 
1-70 procedures, except gaseous nitrogen or 
air must be filtered (25-micron absolute or 
better), or dry filter in oven at 200° +10° F 
for a minimum of 30 minutes, 


0. Package cleancd filters that are not to 
be immediately assembled. (Refer to para- 
graph 1-74.) 
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1-64, CLEANING ELECTRICAL COMPONENTS. 


1-65, Clean electrical components as follows: 
WARNING 


Compressed gas must not be used 
for drying or cleaning unless effec- 
tive chip guarding is used and 
personal protection equipment is 
worn, 


a. Remove dust, dirt, and foreign matter 
from electrical components with low-pressure 
f (less than 30 psig) gaseous nitrogen 
(MIL-P-27401) or clean, dry air that conforms 
to the cleanness and humidity requirements of 
MIL-P-27461, 


WARNING 


The following procedure specifies 
methyl-ethyl-ketone, which 1s 
flammable and must not be used 
near heat, sparks, or open flame. 
It is a toxic solvent, Inhalation of 
its vapors or prolonged contact 
with the liquid can cause serious 
injury or death, 


b. Remove stains, grease, and foreign 
materials from exterior surfaces of cables by 
brushing with a soft-briastle brush or by wiping 
with a clean, lint-free cloth dampened (not 
saturated) with methyl-ethyl-ketone (Federal 
Specification TT-M-261). Do not allow methyl- 
ethyl-ketone to contact inner surfaces of 
connectors. 


WARNING 


The following procedure specifies 
lsopropy! alcohol, which is flam- 
mable and must not be used near 
heat, sparks, or open flame. In- 
halation of its vapors or prolonged 
contact with the liquid can cause 
serious injury. 


ec. Clean interfor and exterior surfaces of 
connectors by brushing lightly with a cotton 
swab or a soft-bristle brush dipped in isopropyl 
alcohol (Federal Specification TT-!~-735). 


d, Immediately blow connector dry. (Refer 
to paragraph 1-70 for drying procedure. ) 


-. Install protective closure on connector 
unless connector is to be connected immediately, 


1-66, CLEANING BURST DIAPHRAGM 
ASSEMBLIES, 


1-67, Clean burst diaphragms as follows: 
WARNING 


The following procedure specifies 
cleaning compound (MIL-C-81302), 
which is volatile. Use ina well- 
ventilated area since the vapors 
displace the oxygen in the alr, 
resulting {n suffocation, 


CAUTION 


The diaphragm disk is fragile. 
Probing, rubbing, brushing, or 
applying pressurized gas can 
damage the diaphragm disk. 


a. Clean burst diaphragms with cleaning 
compound (MIL-C-81302). The burst dia- 
phragm is not to be disassembled for cleaning. 
Do not probe, wipe, brush, or otherwise con- 
tact interior surfaces. Clean interior surfaces 
by hand-agitating the diaphragm in cleaning 
compound. 
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b. Air-dry assembly before use or packag- 
ing; do not use pressurized gas. 
1-68. CLEANING PRESSURE TRANSDUCERS, 
1-69. Pressure transducers are delicate 
instruments and must be handled with extreme 
care, Solid materj;al must not be inserted in 
the sensing cavity. Cleaning sc lution tempera- 
tures must not exceed 165° i. Clean pressure 
transducers as follows: 


WARNING 


The following procedure specifies 
isopropyl alcohol, which is flam- 
mable and must not be used near 
heat, sparks, or open flame, In- 
halation of ils vapors or prolonged 
contact with the liquid can cause 
serjous injury. 


a. Clean exterlor surfaces of connector by 
brushing lightly with a natural-fiber brush 
dipped in isopropyl alcohol (Federal Specifi- 
cation TT-1-735), Install protective cap. 


WARNING 


The following procedure specifies 
cleaning compound (MIL-C-81302), 
which is volatile. Use ina well- 
ventilated areca since the vapors 
displace the oxygen in the air, 
resulting in suffocation, 


b. Clean exterior surface of transducer by 
handwiping with a clean, lint-free cloth mois- 
tened in cleaning compound (MIL-C-81302), 


c. Flush sensing port with cleaning compound 
(MIL-C-81352), 


CAUTION 
The tube used to flush or rinse 
the sensing cavity must not be 
inserted more than 1/4 inch. 


d. Rinse transducer in cleaning compound 
(MIL- C-81302), 


e. Immediately dry transducer. (Refer to 
paragraph 1-70 for drying procedure, ) 
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1-70, DRYING CLEANED PARTS. 


1-71. Immediately after cleaning, parts must 
be thoroughly dried to remove the cleuning 
solution and remaining moisture, Unless other- 
wise specified, dry parts as follows: 


WARNING 


Compressed gas must not be used 
for drying or cleaning unless effec- 
tive chip guarding is used and 
personal protection equipment 

{8 worn. 


a. Observe facility safety requirements, 


b. Thoroughly dry parts with a regulated 
source of low-pressure (less than 30 patg) 
gaseous nitrogen (MIL-P-27401) or clean, dry 
air that conforins to the cleanness and humidity 
requirements of MIL-P-27401, or dry parts in 
an alr-circulating oven at a temperature 9f 
250’ 110° F for one hour (or as specified in 
applicable maintenance procedure). Apply 
gascous nitrogen or air only to surface area 
to be dried and in a direction away from the 
body and other personnel, 

1-72, INSPECTING FOR CLEANNESS, 

1-73, Inspect parts for moisture, rust, scale, 
dirt, chips, oll, grease, or other foreign 
materials that require recleaning of parts. 
Discoloration caused by welding or passivation 
is not considered grounds for recleaning untess 
accompanted by rust or scale, 


1-74, HANDLING AND PACKAGING CLEAN 
PARTS. 


1-75, Improper handling of clean parts during 
removal and installation procedures, or after 
cleaning, can result in unnecessary expenditure 
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of time and effort to reclean parts. It is re- 
commended that clean parts be handled and 
packaged as follows: 


a. Wear clean nylon gloves No. 7862 
(Victor Gloves, Inc) or disposable polyethylene 
gloves where hand contact is made with sur- 
faces that will contact operating fluids (liquid 
or gas). 


b. Upon removal of clean parts or upon 
completion of cleaning procedure, immediately 
install suitable closures or covers to prevent 
contamination of part or damage to sealing 
surfaces. 


c. Package parts, except when parts are to 
be assembled, as follows: 


(1) Package small, lightweight parts that 
have external or exposed surfaces that come tn 
contact, directly or Indirectly, with propellant, 
pneumatic, or hydraulic systems, ina clean 
vinyl or polyethylene (0, 004 inch minimum) 
bag, and heat-seal bag. If part welghs more 
than 3 pounds, use bags witha minimum wall 
thickness of 0,006 inch, If part has sharp 
projections, use 2 bags, one inside the other, 
to minimize possibility of puncture. If this 
method 1s inadequate, use an initial wrap of 
several layers of polyethylene film instead of 
inner bag. 


(2) Seal decals or labels to plastie bag 
during sealing operation. 


(3) For parts with such shape, fragility, 
finish, or weight that packaging instructions 
in substep 1 are {nadequate, additionally wrap 
parts in polyurethane or polyethylene foam, 
For parts weighing less than 7 pounds, the 
minimum thickness of the polyurethane foam 
must be 1/2 inch, and for parts weighing 7-10 
pounds, one inch, If polyethylene foam is used, 
the minimum thickness used must be 1/8 inch 
for parts less than 7 pounds, 1/4 inch for parts 
weighing 7-10 pounds, 3/8 inch for parts 
weighing 10-15 pounds, and 1/2 inch for parts 
weighing 15-20 pounds, 


(4) Pack parts ina suitable, snug-fitting 
container marked with same information as 
on part except sorial number. 
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(5) Certify cleanness; identify all parts as 
to specific service with appropriate seals, 
labels, or decals. Seals, labels, or decals 
must not be applied to surfaces that will be in 
ccatact with the propellants or pneumatic gases, 
m.ichined surfaces, or sealing surfaces. 


(6) Identify parts that have been lubricated 
for a specific service, with appropriate labels 
or decals. 


(7) For parts packaged in cartons, certify 
that part has been cleaned and »roperly pack-~ 
aged by marking specific service on exterior 
of package. 


1-76. INSPECTING PARTS FOR DAMAGE. 


1-77. Several test methods may be used to 
determine if parts are damaged. Visual 
inspection is normally 2 satisfactory method 
for determining damage. For parts where 
damage is suspected but not apparent, however, 
the dye-penctrant or magnetic-particle inspec- 
tion methods may be used, as applicable. If 
inspection of a component or part reveals a 
defect that does not have an acceptability or 
repair disposition within this rnanual, the defect 
must be referred to the manufacturer's repre- 
sentative for acceptability and repair disposition, 


1-78. VISUAL INSPECTION. 


1-79. Visually inspect part for damage as 
follows: 


a. Threaded inserts for loose {nserts, dam: 
aged threads, and correct installation depth. 


b. Tapped threads for damaged threads. 
Threads in parent metal must be inspected if 
the insert is removed. 


¢. Electrical connectors for fungus, loose 
and damaged pins, and stripped, burred, and 
crossed threads; cables for fraying. 


d, (Gynamie and static sealiag surfaces for 
nicks, burs, and scratches that could impair 
sealing function, 


e. Anodic-coated surfaces for worn oz 
damaged coating. 


f, Evidence of corrosion, distortion, or 
eracked welds, 
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1-80, DYE-PENETRANT INSPECTION. 


1-81, The dye-penetrant inspection method is 
used for parts treated by chemical film or 
anodic coatings and parts used for indirect 
liquid oxygen service. This method of inspec- 
tion may be used to detect surface defects or 
{ndications of possible defects in parts made of 
nonabsorbent, nonporous material. Dye- 
penetrant indications are not necessarily cause 
for rejection, It is the responsibility of a 
dye-penctrant inspector, certified by 
MIL-STD-410, to evaluate indications and to 
determine whether an indication actually rep- 
resents a defect. Perform the dye-penetrant 
inspection as follows: 


a, Clean part (paragraph 1-54) using appro- 
priate method for type of service in which 
part is used. 


b, Brush or spray a light, even coat of 
SKL-4 dye-penetrant (Magnaflux Corp) ca areas 
to be inspected, 


c. Allow penetrant to remain on part fora 
minimum of 5 minutes at 60° to 90° F. Parts 
that have been in an environment of less than 
60° F must be preheated to 60° to 150° F and 
allowed to remain at normal room temperature 
(60° to 90° i') for a minimum of 30 minutes 
before application of penetrant. 


d. Remove excess penctrant witha clean, 
dry cloth followed by a water-dampened cloth. 


e. Air-dry part for a minimum of one min- 
ute, or wipe part with clean, dry cloth or 
paper towel, before application of developer, 


f. Thoroughly mix SKD-NF spot-check 
developer (Magnaflux Corp), and spray a thin, 
even coat on area to be inspected, 


g. Waita minimum of 5 minutes, and in- 
spect area for defects. 


h. Clean part after Inspection using appro-~ 
priate method for type of service in which 
part is used, 


1-82, MAGNETIC PARTICLE INSPECTION, 
1-83. Magnetic particle inspection 1s a non- 
destructive method used to detect cracks, laps, 


seams, nonmetallic inclusions, or other sur- 
face or subsurface discontinulties within 
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0. 004 inch of the sui face in ferromagnetic parts. 
When a part is magnetized by an electric cur- 
rent, a discontinuity that crosses the magnetic 
field creates magnetic poles on either side of 
the defect. When magnetic particles are ap- 
plied to the part, the poles attract the particles 
and form an indication of the discontinuity. A 
magnetic particle inspection canrot be perform- 
ed on aluminum, magnesium, brass, copper, 
bronze, lead, or titanium. Persionnel perform- 
ing magnetic particle inspections must be 
certified by MIL-STD-410. Perform inspection 
as follows: 


a, Allow agitator system to circulate Inspec- 
tion medium for a minimum of 15 minutes be- 
fore starting inspection operations. 


b. Warm up black light on fluorescent 
magnetic particle equipment for a minimum of 
15 minutes before using. A minimum of 125 
foot-candles of illumination, ata distance of 
15 inches from light source, is required. 


¢. Strip part if surface coating is greater 
than 0,003 inch thick, 


d. Clean part, using appropriate method (for 
type of service in which part {6 used. 


e, Magnetize part in at least 2 directions. 
f, Apply magnetic particles to part. 


g. Following each magnetization, carefully 
examine part. The certified magnetic particle 
inspector must evaluate indications and deter- 
mine whether an indication actually represents 
a defect. 


h, Demagnetize part. Check part for residu- 
al magnetism with standard field indicator, 


{. Clean part, using appropriate method for 
type of service in which part \s used, All 
magnetic particles must be completely removed 
from part. 


j. Reapply sucface coating if coating was 
removed. 


1-84. REPAIR, 


1-85. Field repair of ground support equipment 
is authorized when such repair can correct the 
defect, has no detrimental effect on the safety 
or performance of the equipment, and has the 
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concurrence of Rocketdyne Engineering. A 
component or part that cannot be repaired 
must be replaced with a part bearing the same 
part number, or an approved alternate. If the 
tolerance for a part cannot be maintained after 
the removal of nicks, burs, or scratches, the 
part must be replaced. After repair, all parts 
must be cleaned, using the apprupriate method 
for the type of service in which the part is 
used, before assembly and testing. 


1-86, REPAIRING THREADS. 


1-87. Threads may be repaired if total 
darnage to threads does not exceed 50 percent 
of one thread. Threads that are considered 
repalrable should be repaired with the correct- 
size tap or die. Replace parts whenever total 
thread damage exceeds 50 percent of one 
thread. 


1-88. REPAIRING WELDS OR CRACKS, 


1-89, Repair of part of component welds, 
parent metal cracks and distortion of part, 
or component surfaces other than specified 
within this manual, must be referred to the 
manufacturer's representative for accept- 
ability and repair disposition. 


1-90, REPAIRING DAMAGED SEALING SUR- 
FACES, 


1-91. WFleld repair is authorized for damaged 
sealing surfaces that seal to an engine com- 
ponent flange. In each specific instance, 
contact the manufacturer's representative, 

who will determine disposition of damaged 
surfaces and provide applicable repair instruc- 
tlons. 


1-92, REPAIRING CHEMICAL FILM. 


1-93, Either Iridite 14-2 solution (Allied 
Research Products) (steps d and e) or Alodine 
1200 (Amchem Products) may be used in ap- 
plying chemical film touchup to pacts after 
repair. Apply chemical film touchup as 
follows: 


WARNING 


The following procedure specifies 
trichlorocthylene, which ts a toxic 
solvent. Inhalation of its vapors 
or prolonged contact with the 
liquid can cause serious injury 

or death. 


a, Clean part using trichloroethylene 
(MIL-'T-27602), and wipe part dry with soft, 
clean cloth, 
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b. Wearing rubber gloves, deoxidize part 
by applying a mixture of one part by volume of 
cleaning compound (MIL-C-&410, Type II) and 
one part distilled or deionized water at 65° to 
95” F. Use a soft-bristle brush cr clean cloth 
to apply mixture, and keep surface wet for 
5-10 minutes. 


ec. Using a spray, rinse part in clean tap 
water at room temperature, or wipe part with 
a clean cloth frequently wrung out in clean 
water, 


WARNING 


The following procedure specifies 
Iridite and Alodine solutions, which 
are ucids, Contact with the solu- 
tions can cause serious injury to 
personnel or damage to equipment. 


d. Prepare Iridite solution by mixing 6 
ounces of Iridite 14-2 powder and 0.01 ounce of 
ARP No, 2 detergent (Allied Research Products) 
in one gallon of water. 


WARNING 


The following procedure specifies 
nitrie acid, whieh must not be al- 
lowed to come in contact with any 
part o; the body. Eye protection 
and protective clothing must be 
worn by personnel handling nitric 
acid. Spillage may cause fire. 
Nitric acid niust be used ina 
well-ventilated area since the 
vapors are extremely hazardous. 
Inhalation of the vapors or contact 
with the liquid can cause serious 
injury or death, In case of contact, 
the skin or eyes must immeditely 
be flushed with water for at least 
15 minutes and given medical 
attention. 


e. Prepare Alodine solution by mixing 4 
ounces of Alodine 1200 powder (Amchem Prod- 
ucts) with 0,5 ounce of nitric acid (Federal 
Specification O-N-~350) in one gallon of water. 


f. Wearing face shield and rubber gleves 
and using a soft-bristie brush or clean cloth, 
coat part with Iridite 14-2 solution for 3-5 
minutes or coat part with Alcdine 1200 
solution for 1-3 minutes. Coat only a small 
area atatime. If no color develops, repeat 
steps b, c, and f. 
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g. Rinse p-rt by flushing with tap water. 
Avoid hand-rubbing since wet film is easily 
removed, 


WARNING 


Organic material upon which Iridite 
or Alodine solutions have dried, be- 
comes highly flammable and could 
result in injury to personnel. 


h. Thoroughly rinse solution from brushes 
and cloths. 


1-94, REPAIRING PAINTED SURFACES. 


1-95. Painted areas that have been damaged 
by handling, rework, or corrosion removal 
must be touched up to eliminate all bare or 
worn spots as follows: 


a. Using 400-grit Carborundum paper, 
feather edges of existing finish adjacent to 
damaged areas, 


WARNING 


The following procedure specifies 
drycleaning solvent, which is 
flammable and must not be used 
near heat, sparks, or open flame. 
Inhalation of its vapors or pro- 
tonged contact with the Hquid 

ean cause serious injury. 


b. Clean reworked and surrounding area 
with a clean cloth dampenea with drycleaning 
solvent (Federal Specification P-D-680, 
Type 1), 


WARNING 


Compressed gas must not be used 
for drying or cleaning unless effec- 
tive chip guarding is used and 
personal protection equipment is 
worn, 
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c. Dry area with low-pressure (less than 
30 psig) gaseous nitrogen (MIL- P-27401) or 
air that conforms to the cleanness and humidity 
requirements of MIL- P-27401, 


d. Within one hour after cleaning, prime 
area with a thin coat of zinc chromate primer 
(MIL-P-8585, color Y). 


c. Mix thoroughly and apply one coat of 
enainel of specified type and color. 


f. For lettering and other markings, apply 
one coat of black semigloss enamel (Federal 
Specification TT-E-529), color 27038 (Federal 
Standard 595), For warning notices use red 
gloss enamel (Federal Specification TT-E-489), 
color 11136 (Federal Standard 595), 


1-96. REPASSIVATING 300-SERIES AND 
400-SERIES CORROSION- RESISTANT STEEL. 


1-97. Reworked areas on corrosion-resistant 
steels may be repassivated by swab passivation 
as described in the following steps. Parts 
brazed with silver, copper, or nickel alloys 
must not be passivated, Do not passivate 
Hastetloy B, 440A (annealed); Monel 440, 440B 
(annealed); Monel K-500, 440C (annealed); 
Nickel 200, 440F (annealed); or Nickel 201, 


a. IZfarea is corroded, remove corrosion 
as outlined in paragraph 1-48, 


b. If scratched or abraded, brush area to 
be passivated with fine-wire stainless-steel 
brush. 


ce. Pollsharea with crocus cloth, 
WARNING 


The following procedure speci- 
fies trichlorcethylene and trichlo- 
rocthane, which are toxic solvents, 
Inhalation of their vapors or pro- 
longed contact with the liquids can 
cause serious injury or death. 


@ The following procedure specifies 
cleaning compound (MIL-C-8.2302), 
which is volatile, Use ina well- 
ventilated area since the vapors 
displace the oxygen in the wir, 
resulting in suffocation. 


d. Thoroughly clean area with a clean, 
hemmed nylon cloth dampened with 
clean trichloroethylene (MIL-T-27602), 
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trichloroethane (MIL-T~-81533), or cleaning 
compound (MIL-C-81302), Dry area, (Refer 
to paragraph 1-70 for drying procedures. ) 


WARNING 


The following procedure specifies 
nitric acid, which must not be al- 
lowed to come in contact with any 
part of the body. Eye protection 
and protective clothing must be 
worn by personnel handling nitric 
acid. Spillage may cause fire, 
Nitric acid must be used ina well- 
ventilated area since the vapors 
are extremely hazardous. In- 
halation ot the vapors or contact 
with the liquid can cause serious 
injury or death. In case of con- 
tact, the skin or eyes must im-~ 
mediately be flushed with water 
for at least 15 minutes 7nd given 
medical attention. 


e. Prepare a 40-50 percent, by volume, 
solution of nitric acid (Federal Specification 
O-N-J50) and distilled or deionized water. 
Slowly pour acid into required amount of water. 


f, Using a cotton swab, passivate area by 
swabbing with nitric acid solution at 10-minute 
intervals for a minimum of 60 minutes. If 
Lecessary, provide a barrier to prevent solu- 
tion from dripping on other equipment. 


g- Thoroughly rinse cotton swab and area 
with tap water, 


h. Final-rinse area with delonized or dis- 
tilled water. 


i. Dry area with clean, dry cloth. 


1-98, REPAIRING MICROSOL PROTECTIVE 
COATINGS. 


1-99. Repair consists of removing damaged 
coating (where damaged area exceeds approxi- 
mately 2 sq in.) and installing two or more 
layers of polyvinyl tape. (Repair of smaller 
areas is not required. ) 
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a. Remove Microsol coating from damaged 
area by scraping with a knife. Where entire 
coating installation is not being removed fur 
repair, trim and taper edges of remaining 
coating to provide & neat appearance to finished 
repair. 


b. Sand the scraped area with abrasive cloth, 
250-grit or finer. Thorough sanding of area is 
not required except a» necessary to provide a 
smooth, clean surface for tape application. 
Minor abrading of anodic coating is acceptable. 


WARNING 


The following procedure specifies 
drycleaning solvent, which is flam- 
mable and must not be used near 
heat, sparks, or open flame, In- 
halation of its vapors or prolonged 
contact with the liquid can cause 
serious injury. 


c. Remove sanding debris by wiping repair 
area and surrounding areas as necessary with 
a clean cloth moistened with drycleaning solvent 
(Federal Specification P-D-680, Type I or I), 
or equivalent; then wipe surfaces dry. 


d. Apply 2 layers (minimum) of white or 
black polyvinyl tape P32 (Johnson and Johnson, 
Inc) or a polyvinyl tape of equivalent thickness. 
(Use white tape with white Microsol, and black 
tape with black Microsol.)} Tape must be ap- 
plied carefully to provide a neat, finished ap- 
pearance. Make sure tape adheres securely to 
cleaned surface. Overlapping of tape and of 
adjacent Microsol coating is permissible. Tape 
may be removed and replaced to provide a neat 
appearance and maximum protection to engine 
components. 
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1-100. APPLYING LUBRICANTS, SEALANTS, 
AND COMPOUNDS. 


1-101. Lubricants, sealants, and compounds 
that are contaminated, whose shelf life has 
expired, or whose container labels are missing 
or unidentifiable must not be used. Clean nylon 
or polyethylene gloves must be worn where hand 
contact is made with sealing surfaces or sur- 
faces that contact operating fluids (liquid or gas). 
Parts that will be reinstalled must have the 
origi .al Jubricant, sealant, or compound re- 
moved from the part and mating surfaces before 
lubricating. Lubricants, sealants, and com- 
pounds must be applied only to the areas desig- 
nated, All stored containers niust be tightly 
capped, and excess lubricant, sealants, or 
compounds must not be returned to the original 
container. All lubricants, sealants, and com- 
pounds must be free of grit, dirt, metal chips, 
and other foreign matter. The methods outlined 
below, which will be referenced in the applicable 
procedures, must be used to apply lubricants, 
sealants, and compounds, The following defini- 
tions apply to these methods: 


a, O-Ring: A circular packing, gasket, or 
seal having a tu.us or doughnut shape. The 
O-ring cross sectlon is usually round and has 
a smal] diamater relative to the inside and out~ 
side diameter of the O-ring. 


b. Seal: Any sealing device other than an 
O-ring. 


c. Static Conditlon: When an installed part 
encounters no rioverment except for vibrational 
or load forces. 


d. Dynamic Condition: When an installed 
part encounters planned movement. 


NOTE 


Only the lubrication methods used 
in this manual (Volumes I and If) 
are listed. 


1-102, METHOD A - APPLYING LUBRICANT 
TO STRAIGHT THREADS (STATIC CONDITION}. 


a, Apply lubricant in a streak, flush with 
outside peaks of male threads, and across aj] 
threads except leading edge of first thread, 
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NOTE 


The number and width of streaks vary 
with the outside diameter of threads. 


b, Where more than one application is re- 
quired, apply lubricant in equally spaced 
Streaks around circumference of threads as 
follows: 


(1) Threads up to 1/2 inch in diameter, 
one application 1/8 to 1/4 inch wide. 


(2) Threads 1/2 to 1 inch in diameter, 
one application 3/8 inch wide, 


(3) Threads 1 to 1-3/4 inches in diameter, 
two applications 1/2 inch wide, 


(4) Threads 1-3/4 to 2-1/2 inches in 
diameter, three applications 1/2 inch wide. 


(5) Threads 2-1/2 to 3 inches in diameter, 
four applications 1/2 inch wide. 


{6) Threads over 3 inches :n diameter, 
five applications 1/2 inch wide, 


c. Distribute lubricant streaks uniformly 
around threads with a clean nylon brush. Re- 
move excess lubricant. Make sure there is no 
lubricant on leading edge of first thread, in 
fitting openings, or on fared or chamfered 
sealing surfaces, 


1-103, METHOD C - APPLYING LUBRICANT 
TO STRAIGHT THREADS (DYNAMIC CONDI- 
TION). 


a. Use a clean nylon cloth and remove any 
existing lubricant from threads. 


b. Apply lubricant in a streak, flush with 
outside peaks of male threads, and across all 
threads except edge of first thread. 


NOTE 


The number and width of streaks vary 
with the outside diameter of threads, 


c. When more than one application is re- 
quired, apply lubricant in equally spaced streaks 
around circumference of threads as follows; 


(1) Threads up to 1/2 inch in diameter, 
one application 1/8 to 1/4 inch wide. 


R-3825-5 
Volume I 


(2) Threads 1/2 to t inch in diameter, 
one application 3/8 inch wide. 


(3) Threads 1 to 1-3/4 inches in diameter, 
two applications 1/2 inch wide. 


(4) Threads 1-3/4 to 2-1/2 inches in 
diameter, three applications 1/2 inch wide. 


(5) Threads 2-1/2 to 3 inches in diameter, 
four applications 1/2 inch wide. 


(6) Yhreads over 3 inches in diameter, 
five applications 1/2 inch wide. 


d, Distribute lubricant streaks uniformly 
around threads with a clean nylon brush. Make 
sure there is no lubricant on leading edge of 
firct thread, in fitting openings, or on flared 
or chamfered sealing surfaces. 


1-164, METHOD G - APPLYING LUBRICANT 
TO TUBE COUPLING NUTS. 


a. Slide coupling nut back on tube and remove 
any existing lubricant with a clean nylon cloth, 


%. Apply a thin uniform f1lm of lubricant to 
exterior thrust surface of sieeve or machined 
seat as shown in figure 1-5. 


ec. Remove all excess hibricant from end 


face and sealing surface o' flare, to prevent 
contamination of system, 


COUPLING NLL = ~SLEBRVE GR 
MACHINED SFAT 


SEAL[AG 
SURFACE 


TUBE 


UIBRICAT EF 
(MEEROO G) 


J2-3-1-127A 


Figure 1-5. Applying Lubricant to 
Ture Coupling Nut Sleeves 
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1-105. METHOD I - APPLYING THREAD 
SEALANT TAFE. 


a. Apply thread sealant tape RB0140-002 
(Rocketdyne) around external threads in the 
direction for loosening. Stretch tape slightly 
to conform tape to threads, Do not apply tape 
to engaging thread at end of fastener. 


b, Overlap siarting turn of tape by approxi- 
mately 1/2 inch and break tape. If width of 
threads is one inch or more, use 2 identical 
wrappings side by side. 


1-106. METHOD J - APPLYING LUBRICANT 
TO O-RINGS (STATIC CONDITION). 


a, Distribute lubricant over O-ring surface 
to form a thin, uniform flim. 


b, Remove excess lubricant. 


1-307. METHOD L - APPLYING LUBRICANT 
TO O-RINGS (DYNAMIC CONDITION). 


a. Apply a thin, uniform film of lubricant 
on O-ring surface. Remove excess lubricant. 


b. Apply a volume of lubricant approximating 
25-30 percent of O-ring voJume or groove 
volurne on O-ring or in groove during installa- 
tion of O-ring. Apply excess to dynamic surface 
mating with O-ring, to form a uniform film. 


e. Apply additional lubricant, if required, 
to mating surface to provide a thin, uniform 
film over the working surface. Remove excess 
lubricant from mating surface, 


1-108. METHOD W - APPLYING LUBRICANT 
TO PLAIN BEARING (SLIDING) SURFACES. 


a. Apply lubricant to part during Installation, 
or pack clcarance volume during assembly. 


b. Remove excess lubricant by wiping. 
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1-109. METHOD X - APPLYING LUBRICANTS 
WITH GREASE GUN, 


CAUTION 


Caution must be used when lubricating 
part. containing positive grease 
seals to prevent damage to seals. 


a. Wipe grease fittings clean before lubricatinz. 


b. Attach grease gun to fitting and inject lubri- 
cant uniil it extrudes between bearing surfaces. 


e. Remove extruded lubricant, and lubricant 
from fittings. 


1-109A. METHOD 2 - APPLYING LUBRICANTS 
TO METAL SLIDING SURFACES, 


a. Using a clean nylon cloth, remove any 
existing lubricant from mating parts. 


b, Apply a uniform coat of lubricant to 
mating parts. 


c. Assemble parts and remove excess lubri- 
cant. Make sure that lubricant does not enter 
vent, pilot, or bleed openings. 


1-110, APPLYING LUBRICANT TO 3ALL- 
LOCK PINS. Lubricating ball-lock pins con- 
sists of removing existing lubricant, cleaning, 
and lubricating, as follows: 


WARNING 


The following procedure specifies tri- 
chlorvethylene and trichloroethane, 
which are toxic solvents. Inhalation 
of their vapors ur prolonged contact 
with the liquids can cause serious 
injury or death. 


The following procedure specifies 
cleaning compound (MIL-C-81302), 
which is volatile. Use in -: well- 
ventilated area since the vapors 
displace the oxygen in the air, 
resulting in suffocation. 


a. Immerse shank of ball-lock pin in clean 
trichloroethylene (MIL-T-27602), trichloro- 
ethane (MIL-T-81533), or cleaning compound 
(MIL.-C-81302), and actuate ball-lock pin 
release until existing lubricant Is flushed out. 


b, While actuating ball-lock pin release, 
allow cleaning agent to drain from lockpin. 
Allow lockpin to dry thoroughly. 


c. Foree lubricant into ball-lock pin at 
shank end and around ball-locks while actuating 
ball-lock pin release. 
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d. Wipe grease from exterior surfaces of 
ball-lock pin. 


1-111. INSTALLING THREADED FASTENERS. 


1-112, During maintenance and repair, the 
installation of threaded fasteners is governed 
by the following genera] requirements: 


a. Structural bolts or screws one dash num- 
ber aboye that called out may be used to join 
pressurized or load-carrying components pro- 
vided that the thickness of the joint-thinner 
flange at the bolthole location is 0.125 inch or 
greater, 


b. For structural joints (load carrying or 
pressurized), additional washers of the same 
callout may be added up to a total added thick- 
ness of 10 percent of the thinner flange, at the 
bolthole location, 


c. Deviation of polt-length dash numbers and 
the number of washers used in steps a and b Is 
not permitted for bolts and screws used with 
screw-thread inserts. 


d. For nonstructural applications, bolts or 
screws three dash numbers above or below those 
called out may be used if there is full thread 
engagement (fastener penetrates full length of 
perfect threads) and no interference occurs. 


e. Single washers, except countersunk 
washers, are installed at the nut end; however, 
when more than one is specified, the washers 
must be evenly divided between the head and nut 
ends of the bolt. 


f. It is desirable that no threads be in bearing 
in any part of a joint where the threaded fas- 
teners transmit a shear load, However, if 
unavoidable, a maximum of two threads may be 
in bearing if the material next to the nut meets 
the minimum thickness requirements given in 
figure 1-6. Parts having relative movement at 
the fastener must not have threads in bearing. 


g. Bolts used with self. locking nuts or inserts 
must not have cotter pin holes in the threaded 
shank. 


h, Threaded parts must not be lubricated 
unless all of the following conditions prevail: 


(1) Both parts are bare, corrosior- 
resistant steel. 
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0.286 (9.334 (0.334 0.400 | 0. 444 | 0. 444 0.500 | 0. 286 0.934! 0.334 0.400 | 0.406 | 0.444 | 6.444 | O. 500 


0.292 0, 143] 0,167; 0.187 [0,219 | 0. 243 | 0,273 0. 298 ]0. 353 
0. 500 |0. 286} 0.334) 0.334 | 0,460 Slee 0.444 | 0, 500 
0. 284 lea 0.18273. 24 0.237 | 0.268] 0, 269 | 0.343 
0.500 | 0,286) 0.334] 0.334] 0. 400 | 0.400 | 0, 444] 0. 444 | 0. 500 


Figure 1-6. Minimum Material Thickness Next to Nut for Threaded Fasteners Having Threads in Bearing 


Forgings — 


Heal-treated 
and aged 


Magnesium 


Heat-treated to 
125,000 psi min 


Heat- treated to 
140,000 psi min 


Heat-treated to 


0.143 10.167 10, 167 10.200 } 0. 202 | 0. 228 | 0. 247 
160,000 psi min | 


0. 286 aa 0. 334 19. 400 | 0.400 0.444 
Q.143 (0.167 10.167 10, 200 | 0.200 | 6. 222 


0.286 10.334 | 0.334 | 0.400 } 0.400 | 0.444 


Heat-treated tu 
180.000 psi min 


J unto, 
$-Gé8e-U 


I uo}oasg 
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(2) A lubricant for the service encountered 
is specified. 


(3) A specific torque value is given, 


i. Torquing of fasteners is performed by 
applying specified torque to the fastener, Fas- 
tener groups utilize the cross-torque method 
outlined in paragraph 1-128, 


j. When a fastener is installed in a nut 
(except castellated nuts), at least one full thread 
must protrude through the top of the nut. Fas- 
teners installed in inserts must penetrate the 
full length of the perfect threads of the insert. 


1-113. INSTALLING COUNTERSUNK HIGH- 
STRENGTH AND HIGH-SEARING WASHERS. 


1-114. Whenever countersunk washers 
RD153-5003-XXXX or M520002 are required, 
the washer countersunk side must be installed 
adjacent to the bolt fillet radii, Where require- 
ments are for 2 washers, the second washer 
must be installed under the nut, Figure 1-7 
shows a Firh-tensile-strength bolt and nut in- 
stallation . ing countersunk, high-bearing 
washers, 


1-115. REMOVING AND INSTALLING INSERTS 
AND STUDS. 


1-116, These procedures consist of removing 
and installing inserts and studs. The Keenserts 
inserts and studs, heli-coil inserts, and Rosan 
inserts may be removed and replaced if dam- 
aged, The same size replacement insert or 
stud is installed in the undamaged, original 
tapped hole, 


1-117, REMOVING AEENSERTS INSERTS 

AND STUDS. To remove a Keensert insert, 
drill to diameter and depth indicated in Removal 
Data columns of figure 1-8. Deflect exposed 
portion of Kees inwardly and break off. Drive 
in E-Z Out extraction tool and back out insert. 
(See figure 1-9.) To remove a Keensert stud, 
cut stud just above surface of parent material 
and remove remainder by drilling as for an 
insert, 
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INSTALL WASHER WITH 
CHAMFER SIDE TOWARD 
BOLTHEAD 


INSTALL WASHER WITH 
OD CHAP. FER TOWARD 


SECTION A-A 


Fi-3-1-10n 


Figure 1-7. Installing Countersunk High- 
Strength and High-Bearing Washers 


1-118, INSTALLING KEENSERTS INSERTS. 


WARNING 


Contaminated parts used in a direct 
or indiract liquid oxygen system can 
cause an explosion, resulting in 
serious injury to personnel and 
damage to equipment, 


a. Clean all applicable parts to meet clean- 
ness requirements of engine system to which 
part is designed to be attached. 


R-3825-5 
Volume I 


b. Select correct replacement insert. See 
figure 1-8 for tap size and installing tool for 
insert selected, 


c. if necessary, chase threads to remove 
burs. 


d. Clean tapped hole to remove all chips, 


e. Instcll insert by turning with fingers, or 
fit Kees into tool slots and turn tool. (See 
figure 1-9.) 


f, Install insert to a depth of 0,010 to 0.030 
inch below surface of parent metal, Aline in- 
sert Kees with original slcis in parent metal. 
If insert is being installed in material having 
maximum strength of less than 80,000 psi and 
insert Kees cannot be alined with original slots 
in parent metal, new slots will be broached 
when Kees are driven in. If insert is installed 
in material haying a maximum strength of 
80,000 psi or more and insert Kees cannot he 
alined with original slots within depth tolerance 
of 0.010 to 0.030, broach new Kee slots as 
follows; 


(1) Install insert to depth of 0.010 to 0.030 
inch below surface of parent metal, and index 
Kees to parent metal by suitable marking. 


(2) Remove insert, and install proper 
broaching tool to aline cutting edges with index 
marking on parent metal. 


NOTE 


Broaching tools are identified by 
the prefix ""B" in the insert or stud 
part number (example: BKN 524), 


(3) Using arbor press or equivalent tool, 
broach new Kee slots in parent metal, 


(4) Reinstall insert to a depth of 0.010 to 
0.030 inch below surface of parent metal. Aline 
insert Kees with broached slots in parent metal. 


g. Lift and turn installing tool until slots 
clear Kees. Drive in Kees using a hammer or 
an arbor press and installing tool. 

1-119. REMOVING HELI-COIL INSERTS. 


a. Select extracting tool for insert to be 
removed, from figure 1-10. 


Section I 
Paragraphs 1-119 to 1-120 


b. Place extracting tool blade into first turn 
of intert so that one side of blade is 45-90 de- 
grees from end of top coil of insert. (See 
figure 1-11.) 


c. Tap top of tocl lightly with hammer so that 
edge of blade imbeds, gripping insert. 


d. Apply heavy hand pressure on tool simul- 
taneously rotating tool counterclockwise until 
insert is removed. 


1-120. INSTALLING HELI-COIL INSERTS. 


a. Clean all applicable parts to meet clean- 
ness requirements of engine system to which 
part is designed to be attached. 


WARNING 


Contaminated parts used in a direct 
or indirect liquid oxygen system can 
cause an explosion, resulting in 
serious injury to personne) and 
damage to equipment, 


b. Select correct replacement insert from 
figure 1-12. 


ce. Obtain Heli-Coil STI tap, inserting tool, 
and tang breakoff too] indicated for insert in 
figure 1-10. 


d. If necessary, chase threads in tapped hole 
to remove burs. 


e. Clean tapped hole to remove all chips. 


f. Gage tapped hole threads with working 
gage specified in figure 1-10. Use inspection 
gage lf working gage is not available. 


g. Adjust stop collar on mandrel to touch 
tool body when mandrel protrudes through pre- 
winder a distance equal to nominal length of 
insert plus 1/2 thread. 


h. Retract mandrel by turning it counter- 
clockwise. Place insert in chamber, and hold 
insert with finger to prevent it from falling out; 
then rotate mandrel clockwise to thread insert 
onto mandrel. 


1. Continue rotating mandrel clockwise until 
insert protrudes beyond tip of tool approxi- 
mately one full thread. 
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Installation Data 
Tap (UNC-2B) 


Min 
Depth Tool 
(Inch) Number 


Removal Data 
Dri] 
De-th 
(Inch) 


insert Number 
(Internal Thread) 


NAS Number 


KN428 NAS1394C4 3/8-16 0.43 T428 3/16 
KNL428 NAS1394C4L 3/8-16 0.43 T428L 3/16 
KNHL8&20 NAS1395C8L 11/16-11 0,75 TH&20L 3/16 
KNHL820LH NAS1395C8L-LH 11/16-11 0.75 TH820L 3/15 


Figure 1-8, Keenserts Removal and Installation Data 


DEFLECT AND INSTALL E-Z OUT 
BREAK OFF KEES AND BACK OUT 


UTOFF STUD 
. REMOVING INSERTS AND STUDS ~~ &- 


INSTALLING INSERT ANSTALLING STUD 
32-363 430 


Figure 1-9, Removing and Installing Keenserts 


Insert — | Insert Tang 
STT Tap Threaded Plug Inserting Breakoff 
et Numbers Gage Numbers Tool Numbers |Tool Numbers Edee 
Thread Plug | Bottoming /Reference} Working Mid- Mid- jing Tool 
Size Style Style Gage Gage_| Plain | Grip Grip |Number 
#10-32NF-3B =. 43193-3] 27193-3 1694-3 | 3694-3 | 7552-3 7552-3 11196~3 {3581-3 
1/4-28UNF-3B } 1193-4 5193-4 1694-4 | 3694-4 ,7552-4 | 7552-4 (1196-4 |3581-4| 1227-6 
5/16-24UNF-3B | 1193-5 | 5193-5 1694-5 | 3694-5 {7552-5} 7552-5 (1196-5 | 3581-5 


3/8-24UNF-3B |1193-6 | 5193-6 1694-6 | 3694-6 |7552-6| 7552-6 |1196-6 | 3581-6 
1/2-20UNF-3B | 42193-8| 44193-8 1604-8 | 3694-8 |7552-8| 7552-8 |1196-8 | 3581-8 


Figure 1-10, Heli-Coil Insert Removal and Installation Tools 
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END OF 
TOP COIL 
OF INSERT 
BLADE OF 
EXTRACTING 
TOOL =e 
¥ eft ® 
eee 45° TO 90 
EXTRACTING TOOL REMOVING INSERT 
REMOVAL 


z INSERT — TIP 
TANG 
= MANDREL. 
APPROX 
STOP COLLAR ; 1 FULL 
| INSERT THREAD 


d TANG PROTRUSION OF 


= MANDREJ, INSERT 
MANDREL SLOT 


INSTALLING INSERT IN MANDREL SLOT 


TANG 
eo BREAK-OFF 


TOOL 


INSERTING 
NOTCHED END TOOL 


OF EE ar 


INSTALLED 
INSERT 


THREADED . 
TP CHAMOFR INSERT TANG TAPPED 
HOLE 
INSTALLING INSERT TANG 
INSERT 
PREWIADER- TYPE INSERTING TOOL TANG REMOVAL 


INSTALLATION 


Figure 1-11. Removing and Installing Heli-Coil Inserts 
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Internal 
Thread 
Size 


1191-3CN 


10-32 


1/4-28 1191-4CN 
1/4-28 1191-4CN 
5/16-24 1191-5CN 
5/16-24 1191-5CN 
3/8-24 1191-6CN 
3/8-24 1191-5CN 
1/2-20 1191-8CN 


PLAIN NONBOLT-LOCKING- TYPE INSERTS 


Commerctlal 


Fart Numbers 


New Coordinated 
Military Standards 


21208-F1-15 MS124695 


21208-F4-15 MS124696 
21208-F4-20 MS124736 
21208- F5-15 MS124697 
21208- F5-20 MS124737 
21208-F6-15 MS124698 
21208-F6-20 MS124738 
21208-F8-15 MS124700 


Figure 1-12. Heli-Coil Insert Sizes, Lengths, and Part Numbers 


j. Place tool squarely and firmly against 
tapped hole in component. Rotate mandrel 
clockwise at a uniform rate until stop collar 
just contacts tool body and insert is installed 
3/4 to 1-1/2 pitches below first ful! thread. 


k. Rotate mandrel counterclockwise until 
free of insert; then check depth of insert 
installation. 


1, If necessary, readjust stop collar on 
mandrel and repeat step i until insert is prop- 
erly installed. 


m. If original insert had tang removed, 
snap off tang of replacement insert by holding 
automatic breakoff tool agaist insert tang, 
and then press preloaded barrel down to re- 
lease striking punch, M manual breaxoff tool 
is used, removed ingert tang by holding break- 
off tool against tang and striking protruding 
rod of too) with hammer. Remove broken 
insert tang from hole. (See figure 1-11.) For 
insert sizes ov2r one inch, use long-nose pliers, 
bending tang up and down to break off tang at 
notch, and remove tang. 
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WARNING 


The following procedure specifies 
methyl-ethyl-ketone, which is Nam- 
mable and must not be used near 
heat, sparks, or open flame, In- 
halation of its vapors or prolonged 
contact with the liquid can cause 
serious injury or death, 


e@ The following procedure specifies 
trichloroethylene and trichloroethane, 
which are toxic solvents, Inhalation 
of thelr vapors or prolonged contact 
with the liquids can cause serious 
injury or death. 


nm, Remove red dye from mid-grip insert 
before installation in components used for liquid 
oxygen service. Remove dye with methyl-ethyl- 
ketone (Federal Specification TT-M-261), Clean 
insert after dye remo sal by handwiping with 
clean trichloroethylene (MIL-T-27602) or tri- 
chloroethane (MIL-'T-81533). 


o. Inspect installed insert by inserting a 
bolt or screw of appiicable size into insert to 
a depth of 4 complete turns after contacting 
locking devices. Bolt or screw should turn 
freely by hand until iocking device is contacted. 
Remove bolt or screw. 


R-3825-5 
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p. Inspect insert for proper installation 
depth and for contamination. 


CAUTION 


Installing bolts in inserts that con- 
tain chips or foreign matter can 
cause galling of the bolt and/or 
insert resulting in incorrect in- 
stallation of the bolt. 


q. If contamination (chips or foreign matter) 
is found on inserts, remove with a vacuum 
cleaner. 


1-121. REPLACING ROSAN INSERTS 

RNS 206SB-8. Rosan inserts RNS 206SB-8 
installed in wood can be replaced, if the wood 
into which they are installed is not damaged, 
by turning them from the wood in the same 
manner as a wood screw is removed. To lock 
these inserts to the wood, they are installed 
while wet with varnish; it is necessary to frac- 
ture this bond to remove the inserts. Before 
installing replacement insert, coat mating 
surfaces of insert and wood with varnish 
(MIL-V~6894), While varnish is still wet, 
install insert, threading it in until insert 
bottoms out in existing threads. 


1-122, REMOVING ROSAN LOCKRING INSERT 
RD 3608-L. 


a. Using a 15/32-inch-diameter drill, care- 
fully drill approximately 3/32 inch into insert 
to remove insert-to-lockring serrations, Do 
not drill further than necessary as damage to 
parent metal can result. 


b. Drive a square screw extractor into in- 
sert; then carefully back insert out. As the 
insert is turned out, it will engage the lockring 
and extract it. Lf lockring fails to come out 
with insert, collapse lockring with a suitable 
punch or cold chisel. Remove all pieces of 
lockring. 


1-122, INSTAY.LING ROSAN LOCKING 
INSERT RD 3608-L. 


WARNING 


Contaminated parts used in a direct 
or indirect liquid oxygen system can 
cause an explosion, resulting in 
serious injury to personnel and 
damage to equipment, 


Section I 
Paragraphs 1-121 to i-127 


a. Clean all applicable parts to meet the 
cleanness requirements of engine systems to 
which part is designed to be attached, 


b. If necessary, chase threads in tapped hole 
with 9/16-12 HC-3 tap. 


c. Clean hole to remove all chips, 


d. Install insert 0.010 40,005 inch below 
surface, Insert may be installed by hand or 
using wrench R1108-W (Rosan, Inc), 


e. Fit lockring over matching external ser- 
rations of insert with undercut side of lockring 
toward insert. Drive lockring flush or below 
surface of parent material but above top of 
insert. Use a flat tool or lockring drive tool 
R3608-D (Rosan, Inc). 


1-124. TORQUING. 


1-125. Torque is a twisting force used to apply 
tension to fasteners. To achieve proper tension 
and accurate torque readings, the parts must be 
clean and (when required) correctly lubricated, 
The torque values called outin rocedures in 
other sections of this manual are design require- 
ments that result in maximum strength and seal- 
ing characteristics of the parts. 


1-126. USING TORQUE WRENCH. 


1-127. Torque wrenches are precision tools 
and must not be subjected to abuse or misuse. 
The use of an extension or adapter (figure 1-13) 
on a torque wrench will result in greater torque 
applications than indicated on the dial, To 
obtain correct forque readings, the following 
steps must be atrictly adhered to: 


a. All torque wrenches must meet the cali- 
bration requirements of Federal Specification 
GGG-W-00686. Do not use torque wrenches 
after void date shown on each wrench, and never 
keep them in tool boxes or line supply cabinets. 
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WRENCH DRIVE CENTER 
ADAPTER 
DRIVE 
CENTER 


F 2 FORCE APPLIED TO HANDGRIP 


HANDGRIP CENTER— | t j 
F F 


When using in extension adapter on a torque wrench, the artual torque value applied may be widely d.fferent from the indicated 

torque value and may be above or below the allowable tolerance unless the proper conversion t8 used. When the adapter +s used 

at right angles to the tarque wrench centerline, dimensions A and Fi are equal, the conversion factcr 15 | 00, and the tndicated 

and applied torque values are the same. When the adapter is attached to the tofque wrench to effectively lengthen or shorten the H 
momeéat of applied furce, the B dimension changes, and the indicated turque value must be converted to mak sure that the proper 

torque value 1s applied as follows 


1, Measure length of taique wrench [rum handgrip center to wrench drive center This is dimension A 


2. With adapter attached to torque wrench in position fur use, measure length of torque wrench and adapter, This 
measurement {dimension Bilis taken from handgrip center to adapter drive center 


3. Divide dimension A by dimension B lo obtain conversion factor. 
4. Mulbiply required torque value (applied) by conversion [ctor to obtain terque reading (indicated! that riust be used with 
adapter on wrench. For example 
Dimension A on torque wrench 18 12 inches With adapter installed, dimension Bis 17.365 
inches. A+B 124 17.365-0.69! Assunung the torque wrench wth the adapter installed 
J32-3-1-95 


2S a Straight extension is to be used to tighten a bolt for which the torque value 1s 570 630 
in-Ib, 0. 691 x 570 + 395. 87 and 0.691% 630 + 495 33. The torque reading (indicated) to be 
used when this particular adapter 18 installed an the torque wrench 16 394-435 in-ib. V0 this 
adzpter were installed on the torque wrench in any other position, dimension B wauld be 
different and a different torque reading would apply. 


Figure 1-13, Computing Torque Values When Using an Extension or Adapter 


b. Select correct torque wrench so that d. Never jerk torque wrench. Apply force 
wrench will be operated in its uppex range slowly and at 9C degrees to torque wrench 
(20-100 percent), handle for an accurate indication of torque 

being applied. 
NOTE 
e. Do not attempt to use torque wrench to 
‘Torque values in this manual are tighten fastener to a higher value than maximum 
based on the use of torque wrenches value shown on wrench indicator. 
that in the upper 80 percent of their 
range are accurate to +4 percent, f. Install sockets fully on nut or bolt. Main- 
Torque wrenches calibrated to tain a slight in-load on tool ta lessen chances of 
Federal Specification GGG~W-00686 damage to fastener. 


meet this requirement. 
c. Take torque readings only while tightening 


fastener. Do not overtighten and then loosen to 
desired torque value. 
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1-128, FASTENER CROSS- TORQUE METHOD. 
1-129, Figure 1-14 is to be used as a guide 

for torquing bolted Nanges or any bolted joint 

to apply an evenly distributed axial load to seals 
and gaskets. The following procedure is to be 
ased when a definite method of torquing is not 
specified: 


a. Cross-torque all bolts, following a nu- 
merical sequence similar to applicable pattern 
in figure 1-14, and continue diagonally until all 
volts are torqued to one-third of total torque to 
be applied. 


b. Repeat this procedure, torquing bolts in 
three increments until total specified torque is 
obiained. 


RECTANGULAR PATTERN 


oO ©@ 
OO) 


EVEN NUMBFR 
OF FAS: ENERS 


PARALLEL ROW 


Bo 8 


ODD NUMBER 
OF FASTENERS 


MULTIPLE ROW MULTIPLE ROW 
32-3-1-64 


Figure 1-14, Fastener Cross-Torquing Method 
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Paragraphs 1-128 to 1-135 


1-130. TORQUE VALUE REQUIREMENTS, 


1-131. Torque values for threaded fasteners, 
coupling nuts, and fittings must be as specified 
in the following paragraphs. 


1-132, TORQUE VALUES FOR FASTENERS IN 
PHENOLIC BLOCK AND LOOP-TYPE CLAMPS. 
When threaded fasteners are installed in phenolic 
block and loop~type clamps, nuts must be 
torqued to 24-30 in-lb (27-33 in-Jb if torque is 
applied to fastener head) unless otherwise speci- 
fied in the applicable procedures. 

1-133. TORQUE VALUES FOR NONLOCKING, 
(See figure 


FLARED-TUBE COUPLING NUTS. 
1-15.) 


CRES Tubing 
(MIL~ T- 6845) 


Inch- Pounds 


(Inches) Minimum 
1/8 
3/16 
1/4 
5/16 
3/8 
1/2 
5/8 
3/4 

1 
1-1/4 
1-1/2 
1-3/4 
2 


Figure 1-15. Torque Values for Nonlocking, 
Flared--Tube Coupling Nuts 


1-134. TORQUE VALUES FOR GASKETED 
AND NONGASKETED FITTINGS, (See figure 
1-16.) 


1-135. TORQUE VALUES FOR BOLTS, NUTS, 
AND SCREWS. To obtain proper torque value 
for bolts, nuts, and screws, determine part 
number of item; then see figure 1-17 for tensile 
strength and figure 1-18 for type. With tensile 
strength and type established, see figure 1-19 
for required torque. 
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Torque Values 
Torque Values (a) for Jamnuts and Fiptings 
for Gasketed Aluminum or Steel Fittings Without Gaskets 
(Inch- Pounds) (Inch- Pounds) 


, Nut AN924 
OD Thread Union AN815 | Plug AN814 | Nut AN6289 Aluminum — 


1/8 5/16-24 25 -- -- 

3/16 3/8+24 . 78 40 |; 50 15 65 80 70 90 
1/4 7/16-20 95 80 | 40 65 | 75 100 90 105 110 130 
5/16 1/2-20 75 100 | 60 80 | 90 120 105 125 140 160 
3/8 9/16-18 100 150 | 80 120 | 150 200 125 145 225 275 
1/2 3/4-16 180 230 | 150 200 | 200 250 240 280 400 450 
5/8 7/8+14 250 350 | 200 350 | 275 400 330 370 550 650 
3/4 1.1/16-12} 420 600 | 300 500 | 450 650 540 660 800 960 
1 1.5/16-12 | 600 840 | 450 600 | 650 900 840 960 | 1,000 | 1,200 
1-1/4 1,5/8-12 | 720 960 | 600 720 | A00 1,000 960 |1,200 -- *- 


1-1/2 1.7/8-12 | 840 1,080 | 600 800 | 900 1,100 {1,200 |1,440 -- -- 


(a) For use with O-rings and aluminum, asbestos, leather, Teflon, etc, gaskets or washers, 
(b) For combinations of materials (either jamnut, fitting, or boss), use the iowest applicable 
values shown. 


i in 


Figure 1-16. Torque Values for Gasketed and Nongas} eted Fittings 


Tensile Identification 
Strength (a) ~ 
Bolt or Screw No. (psi, min) Type Head Markings and Materials 


AN3 thru AN20 125,000 Head marked with one X in center of head 
with or without single hole drilled in head 
and/or shank (cadmium plated), 


Clevis bolt (cadmium plated); head slotted 
and marked with one or two Xs, with or 
without single hole drilled in shank. 


AN21 thru AN36 


AN42B 125,000 Eye bolt Head marked with basic part number and 
one X, 
AN500 60,000 Fillister Slotted-head machine screw (cadmium 


plated), coarse thread, with or without 
single hole drilled in head. 


(a) Material is carbon or alloy steel unless otherwise indicated. 


Figure 1-17. Classification of Bolts and Screws (Sheet 1 of 5) 
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Tensile 
Strength 
(psi, min) 


Type Head 
Filiister 


Bolt or Screw No. 
60,000 
Fillister 


AN502 and AN503 125,000 


AN505 55,000 62° flush 
AN50% 55,000 160° flush 
ANS5O7TC 70,000 100° flush 
AN509 125,000 100° flush 
AN509C 85,000 100° flush 
AN515 55,000 Round 
AN515C 70,000 Round 
AN515PB 56,000 Round 
AN520 55,000 Round 
AN5Z0C 70,000 Round 
ANE25 125,000 Washer 
AN526 55,000 Truss 
AN101001 thru 125,000 Hex 
AN101800 

AN103701 thru 125,000 Hex 
AN104600 

AN104601 thru 125,000 Hex 
AN105500 


— 


Identification 


| Markings and Materials) 


Section I 


Slotted-head machine screw (cadmium 


in head, 


plated), fine thread, single hole drilled 


Slotted-head machine screw (cidmium 
plated) marked with one or two Xs on head 


with single hole drilied in head. 


Machine screw (cadmium plated), coarse 


thread. 


Machine screw (cadmium plated). 


CRES machine screw (passivated), size 5 
and larger; head marked with 2 depressed 


ott, 


Machine screw; head marked with 1 or 2 


Xs (off center). 


CRES machine screw; head marked with 


lor 2'"'-"s, 


Machine screw (cadminm plated), coarse 


thread, 


CRES machine screw (passivated), coarse 


thread. 


Brass machine screw (cadmium plated), 


coarse thread. 


Machine screw (cadmium plated), fine 


thread. 


CRES machine screw, file thread. 


Screw (cadmium plated). 


Machine screw (cadmium plated). 


Head marked E11 (cadmium plated). 


Driiled head marked Ell (cadmium 


plated). 


CRES, head marked EC3, 


(a) Material is carbon or alloy steel unless otherwise indicated. 


Figure 1-17, Classification of Bolts and Screws (Sheet 2 of 5) 
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or A 


Tensile Identification 
Strength 


(psi, min) 


{a) 


Bolt or Screw No. Markiogs and Materials 


CRES, head marked EH19. 


MS9033 thru 130,000 12-point, 
MS9028 external 
wrenching 
MS16638 160,000 Socket head, Shoulder screw (cadmium or zine plated), 


hex, internal 
wrenching 


MS20004 thru 160,000 Hex, internal Head marked wi’ basic MS part number 


MS20024 wrenching (cadmium plated). 
MS21250 180,000 12--point, Head marked with basic MS part number 
external (cadmium plated), 
wrenching 
MS35191 55,000 82° flush Machine screw (cadmium plated), fine 
thread, cross-recessed drive, 
MS35206 60,000 Pan Same as MS35191 except coarse thread. 
MS35233 70,000 Pan CRES slotted-head machine screw, 
coarse thread. 
MS35234 70,000 Pan Same as M835233 except fine thread, 
NAS388 55,000 82° oval Machine screw (chrome plx‘ed). 
recessed 
NAS563 thru 160,000 ifex Head marked with full part number 
NAS572 (cadmium plated). 
NAS1063 thru 140,000 Hex CRES, nead marked with full part number, 
NAS1020 
NAS1053 55,000 Shouldered Coarse thread (zinc coated, electro- 
eyebolt deposited or hot-dip galvanized). 
NAS1100 160,000 Pan Torg-set machine screw (cadmium plated); 
no marking required on sizes 00 thru 02; 
head marked with first dash number only 
on sizes 04 thru 08; head marked with full 
part number on sizes 3 and larger, 
NAS1100C 146,000 Pan Same as NAS1100 except material is 
CRES. 
NAS1101 150,000 Flat fillister Same as NAS1100. 
j NAS1101C 140,000 Flat fillister Same as NAS1100C. 


(a) Matertal is carbon or alloy steel unless otherwise indicated. 


ee a re 


Figure 1-17. Classification of Bolts and Screws (Sheet 3 of 5) 
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identification 


(a) 


Tensile 
Strength Me ce ee 
Bolt or Screw Now| (psi, min) Type Head Markings and Materials 
NAS1102 160,000 Flat 100° ‘torg-set machine screw (cadinium plated); 
no marking required on size 02; head 


marked with first dash number only on 

sizes 04 thru 08; head marked with full 

part number on sizes 3 and larger. 
Flat 100° Same as NAS1102 except material is CRES, I 


NAS1102C 140,000 


Head marked with complete part number 
and manufactures's trade mark (cadmium 
plated), 


NAS1103 thru ex 


NAS1120 


160,000 


Self-locking full thread screw, no marking 
required on size 02; head marked with first 
dash number, manufacturer’ s trade mark, 
and a circle of six (min) dots on sizes 04 
thru 08; head marked with full part number, 
manufacturer's trade mark, and a circle of 
six (min) dots on sizes 3 and 1 arger. 


NAS1190 160,000 Pan 


NAS1190C 140,000 Pan Same as NAS1190 except material is CRES 
Self-locking bolt; head marked with full 
part number and where possible witha 


circle of six (min) dots. 


NAS1223 thru dex 


NAS1226 


160,000 


Same as NAS1223 thru N.AS1226 except 
material is CRES. 


NAS1223C thru 146,000 
NAS1226C 


Hex 


Shoulder bolt; head marked with basic 
and first dash number and manufactuxer's 
identification, 


NAS1297 125,000 Hex 


Shear bolt, head marked with full part 
number and inanufacturer's identification. 


NAS1303 thru 160,000 
NAS1320 


dex 


_ Socket head 
* cap 


NASI251 55,000 May be plain or self locking and have 
drilled or undrilled head; if self locking, 
on sizes 4 and larger, head will be marked 
with a minimum of six dots. (May have 


cadmiam plating or black oxide finish. ) 


Same as NAS1351 except material is CRES 
and is cadmium plated. 


NAS1352C 55,000 Socket head 
cap 


CRES, head marked with full part number 
and manufacturer's identification, 


RO111-1669 thru 140,000 Hex 
RD111-1012 


(a) Material is carbon or alloy steel unless otherwise indicated. 


a 


Figure 1-17. Classification of Bolts and Screws (Sheet 4 of 5) 
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Tenslle laentification 

Strength at (a) 
Bolt or Screw No, (psi, min) Type Head Markings and Materials“ 
RD111-3003 160,000 Internal CRES, head marked with basic part 

wrenching number, 
RD111-4008 and 200,000 12-point, Head marked with fulJ] part number and 
RD111-4009 external manufacturer's identification. 
| wrenching 

5B28 125,070 Hex Ground handling equipment bolt assembly 


consisting of bolt (cadmium plated) and 
washer (CRES) with captive spacer 
(cadmium plated) and tab (aluminum 
alclad). 


(a) Material is carbon or alloy steel unless otherwise indicated. 


Figure 1-17. Classification of Bolts and Screws (Sheet 5 of 5) 


Tensile Type | Shear Type 


Tensile Type | Shear Type 


Nut Part No, Nut Part No. 


AN316 x NAS509 xX 

AN320 | x NAS679 Xx 

AN335 x NAS680 xX 

AN340 Xx NAS6B6 xX 

AN345 x NAS687 x 

AN363 x NAS1022 x 

AN121557 thru x NAS1023 xX 

AN121575 NAS1068 X 
MS9356 Xx RD114-1001 and x 

M89358 x RD114-1002 

MS26341 x RD114-1004 thru x 
MS20364 x RD114-1007 

MS20500 xX RD114-£003 xX 

MS21075 x RD114-8005 x 

MS35649 x 

M851987 xX | 


Figure 1-18, Classification of ituts 
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Bolt, Snear- Type Fastenvrs Tenstle- Tipe Fusteners 
Sh. dete ee Se ee 
eel | 55,000- | 90,000 pri 55, 000- 90, 0c0- 125, 000- 160,000 psi 
Sacew 89,000 psi anc Greater 89,000 psi 124,000 psi 199,900 ps) and Greater 
Size in-02z H N-oOz j wn-0z 4 In-oz ! In-0z H 
| o-8e 2to 2.5 5 106 3.510 4.5 | 8 to 16 10.5 to 13 14.5 to 18 
1-72 dtod $.5ta 12 6.5 too.35 | 15.5 t 20 20 to 25.5 28 to 35,5 
2-56 6 to 7.5 I4 to 17.5 10 ta 12.5 { 29,5 29 30 to 37.5 41.5 to $2 
2-64 7 to 8.5 16 co 20.5 13.5 to 14.5 26.5 ts 34 ' 34.5 to 43.5 47.5 to 60.5 
3-48 $ toils 21.5 to 26.5 15,5 to 19 33.5 te 44.5 466 57 63,5 to 79,5 
3-56 10.3 te 13.5 24.3 to 31.5 17.5 to 22.5 41 to $2 33 ta 67 73,5 %0 93 
4-40 13 to 16 30 to 37 ; 21.510 26.5 | 50 to 61.5 i 6410 79.5 89 te 110 
4-48 15 to 19 35.5 to 44.5 25 I 5$ to 77.5 79.5 to 95.5 105 to 133 
5-40 19 to 24 45 wo 545.5 33 73 to y+ 96.5 to 120,5 133.5 to 167.5 
5-44 21.3 to 27 50 ta 63 83 to 136.5 106.5 to 135.9 146 10 1386 
6-32 24 to 29,5 5E to 69 93 to 175 120 '9 148 166,5 to 205.5 
6-40 25 to 36.5 67,5 to 85.5 125 te 142.5 144.5 t0 103.5 201 to 255 
Shear-Type | 
ie eaeecase= Hy Tensile-Type Fasteners 
Screw 125,000 psi 53,0006 to 90, 000 to 125,000 to 16u 000 psi | 
Size and Greater 89,000 psi 124. 000 psi {59,000 ps: and Greater 
— es 
{ I in-lb ft-lb in-lb ft-lb | in-lb j t-m | in- Ib | ft-lb in-lb ft-lb 
8-32 8-11 | 5-6 li-t4 14-18 i 19-24 
8-36 9-12 | 5-6 12-15 16-20 ; 22-28 
10-24 12-15 7-8 | 15-19 20-25 23-35 
10-32 14-12 i 8-10 19-24 24-30 33-42 
1 4-20 31-39 17-22 40-59 52-65 72-$0 
1 4-28 36-37 20-24 AT-F1 61-75 85-110 
5 16-18 63-80 35-45 80-105 I 105-135 145-180 
5 1A-24 71-30 40-51 96-120 120-155 160-210 
3 8-16 110-140 62-80 145-180 180-236 255-330 
3 8-24 125-160 70-30 160-216 210-280 290-390 
7 1R-14 180-230 1090-130 j} 230-300 300-380 420-530 
7 18-20 200-260 110-345 250-330 330-430 460-600 35-30 
T 2-13 270-350 150-196 350-450 456-530 630-810 30-65 
1 2-20 316-416 170-230 400-530 520 680 40-55 720-950 60-80 
9 16-12 400-510 | 220-290 520-670 40-55 670-860 55-70 i 929-1,199 75-100 
9 16-13 450-590 250-330 580-770 45-65 750-990 60-80 1, 040-1, 380 85-115 
5 8-i1 550-700 300-390 710-910 60-75 910-1, 140 75-95 1, 270-1, 639 105-135 
5 8-18 620-830 50-70 350-450 810-1, 070 j 65-90 1, 040-1, 380 85-115 1.450-1,92G : 120-160 
3 4-10 960-3. 240 80-100 530-630 1, 250-1.619 105-135 1, 600-2, 080 130-170 185-240 
3 4-16 1, 080-1,430 90-120 600-790 50-65 t, 400-1, 856 115-155 150-195 200-276 
7 8-14 140-190 966-1 270 20-105 135-240 240-310 330-440 
1-12 210-290 1, 450-1, 930 120-160 280-370 360-480 500-676 
1-i4 210-290 1, 460-1, 960 120-160 280-340 360-490 500-680 
11 8-12 310-410 170-230 400-540 520-690 | 720-960 
Li 4-12 | 430-539 ] 240-320 | 560-750 720-970 1, 060-1, 350 
NOTE: When tightening fasteners from the head side, torque to within -10 percent of the hich side of 
| the spee:fied torque rance 


Figure 1-19. Torque Values for Threaced Fasteners 
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1-136. SAFE TYWIRING. 

1-137, Safetywiring is the securing together 

of two or more parts witha wire that is installed 
in such a manner that the lockwire will be put 
in tension on at least one side of the part when 
the part tends to loosen. 

1-138, SAFETYWIRING ME1HODS., 

1-139, The lockwire must be as short as pos- 
sible and attached in the most direct manner. 
A pigtail of 1/4 to 1/2 inch (3-6 twists) must be 
made at the end of the wiring and bent back or 
under in a direction that increases tension and 
prevents snagging. Any lockwire application 
that complies with Military Standard MS33540 
and meets the requirements of this paragraph 
is acceptable. Typical safetywiring methods 
are shown in figure 1-20. The single-wire 
method may be used for small screws ina 
closely spaced, closed geometrical pattern, 

on parts in electrical systems, and in places 
that ave difficult to reach. When safetywiring 
widely spaced (maximum spacing is 6 inches) 
multiple groups by the double-twist methud, 
three units is the maximum number in series. 
When Safetywiring closely spaced multiple 
groups, the number of units that can be safety- 
wired by a 24-inch length of wire is the maxt- 
mum number in series. Caution must be used 
during the twisting operation to keep the wire 
tight without overstressing. Abrasions caused 
by commercially available wire-twisting pliers 
are acceptable, but nicks, kinks, and other 
mutilations caused by improper tooling and 
wiring techniques are not acceptable. Lockwire 
must be installed only one time; destroy wire if 
removed for any reason. Upon installation in 
the fastener, the lockwire must be anchored to 
the wire hole provided, In the event that no 
wire hole is provided, wiring must be tc a con- 
venient adjacent part In a manner so as nat to 
interfere with the function of the part, Inconel 
lockwire MS20995N is used, 


1-140, INSTALLING RIGID TUBING, 


1-141. During installation of rigid tubing, 
clamps and line blocks must be positioned to 
meet the maxlinum allowable distance between 
supports, as applicable for tubing (line) size. 
When spectfied in installation procedures, 
coupling nut sleeves and/or fittings must be 
lubricated before securing rigid tubing, 
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a. Place tubing (line) in position, loosely 
supported by clamps and blocks, ‘Tubing (line) 
must be able to float in clamps and blocks with- 
out restraint, 


b, Aline both Nared ends with sealing sur- 
faces of fittings. 


c. Tighten coupling nuts fingertight to seat 
flares. 


d. Hold fittings with wrench and torque 
coupling nuls, 


e. Tighten Hne clamps and blocks after tube 
(line) is secured at both ends, 


t, Make sure maximum spacing between line 
supports is as follows: 


Diameter of Tubing (Lines) Maximum Spacing 


___(nch) ____(inches) 
1/4 to 3/8 18 
1/2 to 3/4 25-1/2 
1 or over 30 


g. When either of 2 parts is designed for 
dynamic motion (independent of vibration), 
make sure 1/2-inch clearance ts maintained 
between tubing (line) and adjacent part, 


h, Make sure tubing (lines) under static 
conditions has a minimum clearance of 1/8 inch 
between tubing (line) and any adjacent part except 
as specified in applicable installation procedure. 


1-142, INSTALLING FLEXIBLE HOSE. 


1-143, During installation, flexible hoses must 
be supported and prevented from flexing beyond 
the minimum bend radii used in final installation, 
When specified in installation procedures, end 
fittings must be lubricated before securing flex. 
ible hoses. Ilexible hoses must not be twisted 
{torsionally deflected) during installation. 


a. Position hose between end fittings. {lose 
tnust not be stretched between fittings; allow 5 
percent of hose length for slack. 


b. Route and support hose to provide a mini- 
mum elearance of 1/2 inch between hose and 
adjacent parts. 


R-3825-5 
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J2-9-1-85 


Figure 1-20. Safetywiring Methods 


c. Avoid sharp bends, distortion, or strain 
at hose ends or supports, 


d. Position clamps and supports to provide 
hose clearance, routing, and loose support 
during installathon. 


e. Place hose in clamps and aline; hand- 
tighten coupling nut at one end. Mold fitting 
with wrench and torque hose coupling nut. 


f. Make sure hose is not twisted, is free 
from binds and restraints, and floats in 
clamps and supports, 


NOTE 


Evidence of twisting can be ascer- 
tained by observing the stripe on the 
hose. 


g. Hand-tighten coupling nut on opposite end 
of hose. Hold fitting with a wrench and torque 
coupling nut. 


h. Check hose for evidence of twists or 
sharp bends. Tighten clamps and supports. 
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1-144. INSTALLING ELECTRICAL HARNESS 
OR CABLE. 


1-145. Electrical harnesses or cables must 
be supported and protected during installation, 
and bend radius and clearances must be main- 
tained, The following requirements are appli- 
cable during installation: 


WARNING 


Connecting electrical connectors 
without turning off electrical power 
can result in injury to personnel 
and damage to equipment. 


a. Make sure that electrical power source 
is turned off. 


b. Position harness on equipment, routing 
to respective connect points. 


c. Whenever possible, connect electrical 
connectors to their respective connect points 
before installing support clamps, to prevent 
possible preloading of connectors, 


1 2-INCK 
CLEAHANCE — 


FLAMMABLE-FLUID 
CARRYING LINES 


SUPPORTIAG 
STRUCTURE ~ 


SUPPORT CLAMP 
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d. Install support clamps, making sure that 
harness bend radius is not less than outside 
diameter of harness and distance between sup- 
port clamps does not exceed 18 inches. 


e. Position support clamps to maintaln the 
following acceptance clearances: 


(1) A 1/2-inch clearance must be main- 
tained between harness and adjacent structure, 
if possible. Harness must not touch, chafe, 
or abrade against adjacent surface, except that 
two or more harnesses routed side by side may 
touch one another, See figure 1-21 for support 
and sepayxation clamping. 


(2) Harnesses routed adjacent to tubing 
(lines) that carry flammable fluids or gases 
must be clamped in place to maintain a mini-- 
mum clearance of 1/2 inch. 


SUPPORT 
CLAMP 


OUP PORTING 
STRUCTURE 
SEPARATION CLAMPS 
SEPARATION CLAMPS 
NOTE 
CLAMPS ON FLUID LINKS ARE 


FOR Sk PARA TION NOT SUPPORT 


Fy 5.1.49 


————— TAS STR A NA nk Alten eg eR ey pee 


Figure 1-21, Electrical Harness or Cable Support an‘ Separation Clamping 
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f. Install bonding and ground returns so that 
vibration, movement, and expansion or contrac- 
tion of abraded objects will net break or loosen 
connectors, 


NOTE 


The bonding contact area must be 
free of dirt, grease, paint, and 
protective finish. Bonding must 
be a bare metal-to-metal contact, 


g. After installation of bonding and ground 
returns, protect bonding contact area with blue- 
tinted lacquer ST0125RB0003 (Rocketdyne), 


1-146. SHIPPING AND STORING. 


1-147, Shipping and storing of ground support 
equipment components or parts must be accom- 
plished in accordance with requirements speci- 
fied in the Rocketdyne Automated Packaging 
System (RAPS), Components or parts musi 
meet the following requirements before 
packaging for storage or shipping: 


a. All protective closures, caps, and plugs 
must be properly installed on the component or 
part, and the level of cleanness and service 
must be indicated on each closure. 


b. The bags in which components or parts 
are packaged must be sealed; the level of clean- 
ness and service must be indicated on the 
exterior of the package. 


¢. The component or part must be packaged 
using the Rocketdyne Automated Packaging 
System, or an equivalent procedure. 


1-148, ROCKETDYNE AUTOMATED 
PACKAGING SYSTEM. 


1-149. The Rocketdyne Automated Packaging 
System (RAPS) is an IBM tabulation repor: 
listing the part number, preservation method, 
cleaning requirements, packaging and packing 
requirements, and supplemental data. Code 
characters (alphabetical or numerical) are 
assigned to the shipping and storage require- 
ments (tabulated on the cover page of RAPS) 
to minimize printout of the RAPS report. 
Column headings and code characters are 

as follows: 


a. Federal stock numbers, where applicable, 
are listed in the first column. Part numbers 
are listed in the second column in alphanumerical 
sequence. 


b. The preservation method (MIL-P-116) is 
designated by a two-character code in the PRES/ 
METH column: 


PRES/ 

METH Method 
10 ill 
11 I 
2E Ic] 
3G IA-8 
3H IA-16 
3p TA-15 
3Q TA-14 
4G Itc 
4H Ila 
4Q IIb 
4V Ild 
BI IT 


c. The quantity-per-unit pack is designated 
by a one-character code in the QUP column: 


QUP Quantity 
1 1 
5 f 
A 10 
H 25 


d. Clean and dry is designated by a one- 
character code in the CLN/DRY column: 


CLN/ 
DRY Clean and Dry Process 
0 Any applicable process for 
general cleanness 
1 Any applicable process for ! 
(a) general cleanness 
3 Petroleum solvent, 2-step, 
Method C-3, RAQL16-027 
(w) (Rocketdyne) 
5 Petroleum solvent fingerprint 
remover, Method C-5, 
(a) RA0116-027 (Rocketdyne) 
Z Special requirement. (See 


supplemental data. } 


(a) Not essential! for shipments from field sites. 
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e. The preservation material is designated 
by a two-character code in the PRES/MATL 
column: 


PRES/ 
MATL Preservation Material 
00m) No requirement 
11 Grease, Type 11, 
(b) RA0116-027 (Rocketdyne) 
17 Oil, Type 1%, RAOQ116-027 
(b) (Rocketdyne) 
89 Normal operating lubricant 
Le Special requirements, (See 


supplemental data.) 


f, Wrapping material is designated by a 
two-~character code shown in the WRAP column: 


WRAP Wrapping Material 

00 No requirement 

AA Polyethylene foam, 1/8 inch thick 

DA Tissue paper (Federal Specifica- 
tion UU- P-553) 

EA Neutral paper (MIL~P-17667) 

FA Laminated and creped paper 
(MIL- P-130) 

GB Grade A wrap (MIL-B-121, 
Grade A) 

JA Polyethylene film (Federal 
Specification L-P-378) 

22 Special requirement. (See 


supplemental data. ) 


g. Cushion or dunnage is a two-character 
code shown in the CUSH/DUNN column: 


CUSH/ 
DUNN Cushion or Dunnage 
oo No requirement 
AA Polyethylene foam 
FL Hair latex (MB0295-003 and 
MIL-C-17769) 
GA Polyurethane foam 
(MIl.- P-26514, Type ., Class 2) 
JA Fiberboard stiffener, one side 
(Federal Svecification 
PPP- F-320) 
JB Fiberhoard stiffener, 2 aides 
(Federal Specification 
PPP~ F-320) 


(b} Desiccant and bag J.K390-0002 or 
LK390-00064 may substitute for preserva- 
tives for shipments from field sites. 
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CUSII/ 
DUNN_ Cushion or Dunnage 
JC Fiberboard pads, cells, sleeves, 
etc (Federal Specification 
PPP- F-320) 
LK Wood blocking and bracing, and/or 
steel strapping 
ZZ, Special requirement 


h, Cushion thickness is a one-character code 

shown in the THK column: 

‘THK Cushion Thickness 

Not applicable 

1/4 inch 

1/2 inch 

1 inch 

1-1/2 inches 

2 inches 

3 inches 

4 inches 

Thickness (dunnage) as required 
to restrict movement within 
container 

Special requirement, (See 
supplemental data. ) 


MIZE mM >O 


iy 


i. Supplemental data is shown to the right of 
essential data and on successive lines. Supple- 
mental data includes specific unit container 
requirements, reinspection data, and other 
special data. 


j. Reinspection data will be characterized 
by REINSP at its beginning, The type of rein- 
spection required and the reinspection interval 
‘will be designated, 
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SECTION II 
THRUST CHAMBER THROAT PLUG KIT G3120 
WARNING 


THRUST CHAMBER TUROAT PLUG KIT G3120 MUST BE OPERATED BY 
AUTHORIZED PERSONNEL TRAINED IN THE USE OF THE EQUIPMENT, 


TABLL OF CONTINTS 


PARAGHK APH PAGI, PAR AGILAPH PAGI, 
2-1 DESCRIPPION AND LEADING 2-5 MAINTENANCE HEQU Ut MI NTS wos. e-1 
PAL TIGULARS: sosscicerd ichatr-ereras aie re 2-1 2-7 Repairing Throat Plug Pada ... 2-1 
2-9 Contigurvat tan Clunges--Meaual 
POC NAN eee aaah e ositels 2-] 
Underbined titles denote primary paragraphs, 


a A AN TC A A 


2-1. DESCRIPTION AND LEADING PARTIC- 


ULARS, (See figure 2-1.) 
2-2. The thrust chamber throat plug kit seals 


the thrust chamber throat to prevent loss of 
pressure during propellant system leak tests. 
The kit consists of a throat plug, an injector 
shield, and a container for transport and 
storage. The plug, comprised of two symmet- 
rical pieces which, when mated, form a trun- 
cated cone, is made of laminated wood, Rubber, 
bonded to the plug, effects the seal, The plug 
utilizes a dense rubber with a molded surface 
that matches the convolutions of the thrust 
chamber threat. A pressurization tap anda 
burst diaphragm provide means for safely 
pressurizing the engine through the throat plug. 
A mechanical device operated by a handscrew 
aids in separating the halves after a pressure 
test, ‘The throat plug is installed on the com- 
bustion side of the thrust chamber throat. 
Pressurizing gas entering the -ombustion area 
forces the sealing surfaces of the throat plug 
against the thrust chamber throat and seals the 
system. See figure 2-2 for leading particulars, 
Instructions for the use of the plug kit are in 
R-3825-1B and R-3825-3. 


2-3. CONFIGURATION CHANGES-~ MANUAL 
BPECEC TIVITY, 

2-4, Modifications incorporated in this manual 
that change the configurations of the thrust 


chamber throat plug kits are Itsted in figure 
2-3, 


2-5, MAINTENANCE REQUIREMENTS, 


2-6. Maintenance tasks required on thrust 
chamber throat plug kit are listed in figure 2-4. 
Information presented outlines the tasks to be 
performed, when the tasks must be performed , 
and refers to data necessary to accomplish 
these tasks. 


2-7. REPAIRING THROAT PLUG PADS, 


2-8. Repair loose throat plug pads as follows: 
(The throat plug, pad, and all chemicals must 
be stabilized at a temperature of 65° to 110° F. ) 


a. Carefully establish extent of areas re- 
quiring repair by Ughtly pulling on pad with fin- 
gers, If total debonded area on 1/2 of plug ex- 
ceeds approximately 15 sq in., reject entire plug. 


b. Jf total debonded area on 1/2 of the plug 
is less than 15 sq in. , remove old adhesive from 
debonded arezs of plug by scraping with a knife 
or sanding with coarse-grit (No. 1) sandpaper. 
Clean with brush or gentle air blast. 


WARNING 


The following specifies Versamid 125 
and Epon 828, which may {Irritate skin. 
Protective clothing must be worn when 
handling material. tm case of contact, 
wash skin with soap and water. 


c. Prepare sufficient adhesive by mixing 
chemicals by weight in ratio of 3 parts of 
Versamid 125 (General Mills) to 2 parts of 
Epon 828 (Shel) Chem cal Co), Stir until com- 
pletely blended. Mixture will be usable for 
approximately one hour. 


cd. Apply a thin, even coat of adhesive to 
prepared surfaces cf plug and pact. 
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SEALING SURFACE 


4 ne fl 


Quantity Quantity 
(One each (One each 
Index except as Index except as 
Number Nomenclature noted) Number Nomenclature noted) 


TS cept 


1 Container Burst diaphragm 
2 Shield assembly 3 Pressurization tap 
3 Plug assembly 


Figure 2-1. Thrust Chamber Throat Plug Kit 
2-2 Change No. 17 - 16 October 1970 
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Diameter 15,2 to 18.1 inches Approved Incorporated In 

. “ ECP No. MD No. Manual Dated 
Weight 39 pounds 
Bearing surface 320 sq in. J2-153 1 30 July 1964 
Operating pressure 30 psig 12-334 9 21 June 1965 
Burst diaphragm 60 psig J2-530 3 16 December 1966 


burst pressure 


Tee ee Figure 2-3, Configuration Changes-- 
Figure 2-2. Leading Particulars Manual Effectivity 


Prior to Use 


Requirements Reference ‘Remarks 


pnt a se hn 


» | Receiving 


Inspect kit for completeness. Sce figure 2-1. 


Leak-test burst diaphragm. CAUTION 
Leak-test compound must not 
be allowed to contact the 
rupture aisk since damage to 
the material can result. 


Test at next use any time packing is 
disturbed, Use leak-test compound 
(MSFC-SPEC-384). Leakage is not allowable. § 


Clean test kit. WARNING 

Freon is volatile. Use ina 
well-ventilated area since the 
vapors displace the oxygen in 
the air, resulting in suffocation. 


CAUTION 


Torque loads applied to the dif- 
fuser can damage the burst 
diaphragm. 


Prior to storing in container, clean injec- 
tor shields and throat plug, except burst 
diaphragm, by wiping with a clean, lint-free 
cloth saturated with Freon TF (DuPont). 


Figure 2-4. Maintenance Requirements (Sheet 1 of 2) 
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Requirements ed a Al & Reference Remarks 
Clean burst diaphragm as outlined ir sec- 
tion I. Do not disassemble burst diaphragm 
for cleaning. When removing or installing 
burst diaphragm, apply torque load to 
burst diaphragm hody, not diffuser, Lu- 
bricate packing (Method J, section [) and 
threads (Method A, section TI) with sealing 
and antiseize compound R#O140-005 
(Rocketdyne), Torque to 199 «15 in-Ib. 
Inspect throat plug: 
Pad and sealing surfaces for evi- X |X Reject throat plug. 
dence of deterioration, 
Pad for adhesion to throat plug. Xx Repair pad. Refer to paragraph 2-9. 
Handseroew for galled or worn xX Replace handserew. 
threads and ease of operation. 
Inspect container: 
Vent valve for ease of operation. xX Replace container. 
Humidity indicator for security. xX Replace container. 
Interior protective pad for dam- x Replace container, 
age and cleanness. 
Inspect shield for cracks and nicks. X | X Replace shicld. 
Replace pads. “ | When removal of throat plug from thrust 


chamber becomes difficult. 


Figure 2-4. Maintenance Requirements (Sheet 2 of 2) 


e. Secure pad to plug with masking tape 
(Federal Specification UU-T-106), or equivalent, 


f, Wipe off excess adhesive, and allow plug 
to cure for 24 hours at a temperature of 65° to 
110° F. 


g. Remove niasking tape. 


ff Pages 2-5 through 2-8 deleted, 


2-4 Change No. 17 - 16 October 1470 


R-3825-5 
Volume {| 


Section III 
Contents 
Paravraphs 3-1 to 3-4 


SECTION III 


THRUST CHAMBER PROTECTIVE PAD 9016705 


TABLE OF CONTENTS 


PARAGRAPH 


3-1 DESCRIPTION AND LEADING 
DARTICULATS. tenia cexercoeasexse reas Il 


Underlined ‘titles denote primary paragraphs, 


3-1. DESCRIPTION AND LEADING PARTIC- 
ULARS, 


3-2. The thrust chamber protective pad 

(figure 3-1) is used when personnel are required 
to enter the thrust chamber with the engine ina 
horizontal position. The pad, triangular in 


shape and approximately 9 feet in length, is 17 
and 96 inches at the narrowest and widest points. 
It consists of a cushioning material covered 
with vinyl-coated nylon. 


Figure 3-1. 


PARAGRAPH 


3-3 MATATENANCE .. cane eae st eeeseee seven Jad 


3-3. MAINTENANCE 


3-4. Maintenance tasks required on the thrust 


chamber protective pad are listed in figure 3-2. 
Information presented outlines the tasks to be 
performed, when the tasks shall be performed, 
and reference to data necessary to accomplish 
these tasks. 


Thrust Chamber Protective Fad 
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Requirements 


Remove normal soil by wiping with selution 
specified for immersion cleaning (sectiun I). 
Remove oil or grease by wiping with a soft, 
clean cloth moistened with drycleaning 
solvent (Federal Specification P-D-680, 
Type lor Il, or equivalent), and wipe dry. 


Clean pad. 


Inspect pad for tears. Replace pad. 


Figure 3-2. Maintenance Requirements for Thrust Chamber Protective Pad 
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SECTION IV 
ELECTRICAL CHECKOUT CONSOLE G1037 
WARNING 
kk LECTRICAL CHECKOUT CONSOLE G1037 AND DATA RECORDER 
CONSOLE G3121 MUST BE OPERATED BY AUTHORIZED PERSONNEL 
TRAINED IN THE USE OF THE EQUIPMENT, _ 


TABLE OF CONTENTS 


PARAGRAPH PAGE 
4-1 Description and Leading Particulars for Electrical 
Checkout Console ........0.. ef eae ek ae Ae he ela te GP 4-2 
4-3 Engine Test Monitor Panel... 0... 0.0. ee ee ee 4-2 
4-5 Engine Control Panel <4 4 egos eS AS. eee 4n4 
4-7 Ground Relay Panel. ........ aay eo aks My dk ie. HE tan 4-4 
4-9 Simulator Panel... ....044 he eae ae a es nce Soe: BET 
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4-23 Maintenance of Electrical Checkout Console. ..........+., 4-13 
4-25 Function-Testing Electrical Checkout Console . ih ee AS 4-13 
4-28 Calibration Requirements for Electrical Checkout 
Console Instruments. ..... ie ae See we wea we OB 
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4-36 Spark Exciter Monitor Circuit Boards ..... . « 4-99 
4-37 Calibrating Components... 66 eee ee ee ee ewe ww  AMDOD 
4-38 Adjusting Time Delay Relay ........6...404. 4-99 
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4-1. DESCRIPTION AND LEADING PARTICULARS FOR ELECTRICAL CHECK- 
OUT CONSOLE. 


4-2. The Electrical Checkout Console (figure 4-1) function-tests the engine elec- 
trical system. The console is an electrical unit which performs component tests, 
a sequence test, and a simulated firing test. It consists of 6 electrical panels: 
the engine test monitor, engine control, ground relay, simulator, spark monitor, 
and the propellant utilization valve position controller. Four panels are mounted 
on the face of the cabinet; the other two are mounted ina sloping rack attached to 
the face. Each panel face measures approximately 10-1/2 inches in height and 
19 inches in width. The cabinet mounts on 4 rectangular steel base which extends 
in front of the console to increase stability. A drawer at the base of the console 
cabinet stores electrical cables. Cables which exceed the storage capacity of the 
drawer are stored in Flight Instrumentation Checkout Console G1035, Two doors 
on the back of the console provide access to the back of 4 of the electrical panels, 
to the terminal boards, and to the wiring assemblies. The interface panel between 
the 2 access doors provides receptacles for connecting external cables necessary 
to check the engine system and to self-check the console circuitry. The external 
cables for 28-vde and 115-vac electrical power and for console earth ground are 
customer-furnished. A 1/4-inch stud is provided on the lower loft rear of the 
console for electrical grounding. See figure 4-2 for leading particulars of the 
console. Instructions for the use of the electrical checkout console are in 

§ -3825-1B. 


4-3, ENGINE TEST MONITOR PANEL. 


4-4. Engine Test Monitor Panel 9024525-11 (figure 4-3) is an electrical unit 
which selects either of 2 test modes, a component test or a sequence test. The 
panel monitors the operation of certain engine functions by monitoring 0-5 vde 
signals from the engine control and ignition buses, and output voltages from the 
multiplex units. The components test mode allows for individual operation of 
specified engine components, and the sequence test mode allows certain engine 
circuits to be bypassed, permitting a sequence test of engine electrical system. 
The engine test monitor panel requires 28 +2 vde and contains indicator lights, 
switches, test jacks, 3 electrical receptacles, a ground connector, and electrical 
circuitry. Circuitry is provided to check out calips pressure switches and tem- 
perature transducers, and to verify continuity of the propellant utilization valve 
jumpers. Panel 9024525-21 incorporates an additional diode and changes the 
circuitry to provide protection for the existing diode in the engine electrical con- 
trol assembly. Panel 9024525-31 incorporates revisions to the fuel injection 
temperature OK, the temperature OK bypass, and the teniperature detector 
bypass circuits. 
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Figure 4-1. Electrical Checkout Console 
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Height.  @@-1/2inches 
Width 22-5/32 inches 
Depth 25~5/8 inches 
Power 

Direct Current 2842 volts, 600 volt-amperes to interface receptacle J5. 


Pins A and Care positive and pins Band Dare negative, 
Negative return must be connected to earth ground at 
power supply. 

Alternating Current 11545 volts, 400 +4 cps having less than 3 percent distor- 
tion, 120 volt-amperes to interface receptacle J4. Phase 
to pinAand neutral topinB. PinDisa shield tie. Neu- 
tralreturn must be connected toearthground at power 
supply. Positive going cycle topinA, and negative going 
eycleto pinB. PinDis a shield tic. 


Earth Ground 8 AWG (or equivalent) wire from earth ground to 
grounding stud E1 at lower left rear of console. 


Currene Capacity of 50 amperes 
Main Circuit Breaker 


Figure 4-2. Leading Particulars for Electrical Checkout Console 


4.5. ENGINE CONTROL PANuL. 


4-6. Engine Control Panel 9018568- 11 (figure 4-4) is an electrical unit which con- 
trols and monitors engine ground power and engine buses. It also controls and 
monitors certain facility and engine system functions during checkout and simu- 
lated firing test, and incorporates a switch that permits selection of power to the 
temperature detector bypass circuit. The engine control panel requires 28 12 vde 
at 5 amperes and contains indicator lights, switches, circuit breakers, a 0-50 vdc 
voltmeter, 3 electrical receptacles, a ground connector, and electrical circuitry. 
On panel 9024476-11, the indicator light nomenclature is changed to provide an 
emergency start tank vent indication, 


4-7. GROUND RELAY PANEL. 


4-8. Ground Relay Panel 9025101-51 (figure 4-5) is an electrical unit which dis- 
tributes direct-current voltage to ground power, engine control, and engine igni- 
tion buses. It receives control signals from other panels, transmits interlocked 
control signals to the engine, and selects test circuitry for engine checkout or 
armed firing. Engine electrical signals are received, isolated, transmitted, or 
multiplexed for recording and monitoring purposes. The panel circuitry eliminates 
potential sources of electrical damage to the engine electrical control assembly 
and incorporates an armed temperature detect bypass signal. The ground relay 
panel requires 28 vdc at a maximum of 50 amperes and contains a circuit breaker, 
a key switch, rclays, 9 electrical receptacles, a ground conneciur, and electrical 
and electronic circuitry, Panel 9024478-11 incorporates circuitry changes that 
provide for an emergency start tank vent control. 
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Figure 4-3. Engine Test Monitor Panel 
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Figure 4-4. Engine Control Panel 
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Figure 4-5, Ground Relay Panel 
4-9. SIMULATOR PANEL. 


4-10, Simulator Panel 9025099-51 (figure 4-6) is an electrical unit which simu- ff 
lates engine facility and engine controller electrical functions for self-checkout 

of the console. It simulates engine components to check out the engine controller 
as a component, checks out the engine controller and engine hacness as a unit, or 
checks out and calibrates the spark exciter monitor circuit boards. Facility 
signals are also simulated during engine checkout, as well as signals of engine 
pressure switches, ignition detector, and temperature detector during a simu- 
lated firing test. Fuses provide overload protection for the engine electrical | 
trol assembly. The simulator panel requires 28 vdce and contains switches, indi- 
cating lights, relays, timers, 6 electrical receptacles, a ground vonnector, and 
electrical circuitry. Panel 9024480-21 incorporates circuitry to verify the added | 
emergency stuart tank vent valve circuitry. 
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Figure 4-6, Simulator Panel 
4-11, SPARK MONITOR PANEL. 


4-12. Spark Monitor Panel 9025112-21 (figure 4-7) is an clectronic and electro- 
mechanical unit which monitors and transmits simulated engine spark system 
signals to an oscillograph recording console. The panel contains a spark exciter 
unit, 4 relays, 3 electrical receptacles, anda ground connector. <A canacitor 
added to each of the spark exciter monitor circuit boards attenuates extraneous 
signals induced from adjacent circuit boards. During operation, the panel re- 
ceives 28 +2 vdc signal from the ground relay panel and a 6-12 volts peak de level 
signal discharging at a minimum pulse rate of 40 discharges per second from the 
spark simulator, The pulse rate is the discharge rate of the storage capacitor 
contained within the spark exciter monitor circuitry. The monitor cireuit con- 
ditions the input signal for oscillograph recording, accepting as a GO signal, a de 
level of 6 vdc minimum and a pulse rate of 40 discharges per second minimum. 
When these parameters are met on the spark exciter monitor, the signal is sup- 
plied to a switch, initiating the exciter OK output signal to a relay. The circuitry 
permits a Spark OK signal only when the engine spark igniters are delivering the 
rated output. 
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Figure 4-7. Spark Monitor Panel 
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4-13. PROPELLANT UTILIZATION VALVE POSITION CONTROLLER PANEL. 


4-14. Propellant Utilization Valve Position Controller Panel 9025487 (figure 4-8) 
ia an electrical panel which supplies and controls power required to actuate and 
position the propellant utilization servovalve during engine checkout. It also 
monitors the control and feedback voltages to and from the servovalve. The panel 
requires 28 vdce and 115 +5 vac at 400 +4 cps, with less than 3 percent harmonic 
distortion, and contains switches, lights, two 25-vde power supplies, servocon- 
trol circuitry, 2 electrical receptacles, a ground connector, anda voltmeter 
graduated from 0 to 100 percent, according to the degree of valve opening. 


4-15, ACCESSORIES FOR ELECTRICAL CHECKOUT CONSOLE, 


4~16. Accessories consist of engine checkout, self-checkout, and exciter card 


test cables. 


See figure 4-9 for accessories and their uses. 


Cable 
19-9019651 
19-9019652 
19-9018571 
19-9019654 


199019625 


19-9019656 


19-9019657 


19-9019660 
19-9019661 


19-9019662 


19-9025092 


Type 
NA5-27093TP208 
NA5-27093TP209 
NA5-27093T P281 
NA5~-27093TP211 
NA5-27093TP212 


NA5-27093TP213 


NA5-27093TP214 


NA5-27093TP217 
NA5-27093TP224 


NA5-27093TP225 


NA5~27093TP261 


Use 


Engine Checkout 
Selt-Checkout 
Engine Checkout 
Self-Checkout 


Self-Checkout and 
Engine Checkout 


Interconnect to Pneumatic 
Checkout Console for 
Engine Checkout 

Self-Chezkout 

Engine Checkout 


Checkout of Engine Com-~ 
ponent Harness 


Engine Checkout. 
(Simulated Firing) 


Engine Checkout 
(Simulaied Firing) 


Figure 4-9. Electrical Checkout Console Accessories (Sheet 1 of 2) 
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Cable ‘a'ype Use 
19-9019659 NA5-27093T P226 Checkout of Engine 
Controller 
19- 9025091 NA5-27093TP260 Checkout of Engine 
Controller 
9019663 --- Engine Ground Cable 
Adapter Assembly --- Engine Checkout 
9024512-91 
Adapter Assembly --- Engine Checkout 
9024512-101 
Adapter Assembly “== E..gine Checkout 
9024512-111 
9025779 “a0 Exciter Card Test 
9027453) ~o- Engine Checkout (Emergency 
Start Tank Vent Vaive) 
9027454) wo- Engine Checkout (Emergency 


Start Tank Vent Valve) 


(a) On consoles incorporating MD15 change. 


Figure 4-9, Electrical Checkout Console Accessories (Sheet 2 of 2) 


4-17. THEORY OF OPERATION, 


4-18, The electrical checkout console performs a sequence test, a simulated 
firing test, and component tests, and checks the control package with or without 
the engine harness. During checkout of the electrical system, the console is 

used with Flight Instrumentation Checkout Console G1035, Data Recorder Console 
C3121, and Pneumatic Console G3106, For self-checkout, the cable assemblies 
are connected to the interface receptacles as shown in figure 4-15. During opera- 
tion, 28 yde is supplied to the console interface receptacle J5; 115 vac, 4C0O eps, 
is supplied to interface receptacle J4. 


4-19. Depressing the main circuit breakers on the ground relay panel and on the 
engine control panel, and actuating the engine ground power switch on the engine 
contro] panel energize the console for operation. Depressing the lamp test switch 
on the applicable panels performs a lamp test. Turning the key switch on ground 
relay panel to OK to test, moving the test switch on the engine test/moniter panel 
to the component-test position, and actuating the facility ready switch on the 
simulator panel permit individual check of each component circuit by moving the 
switch on the simulator panel representing the component, Moving the test switch 
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on the engine test/monitor panel to the sequence-test position energizes a bus 
which allows current to flow to the engine start switch. Moving the applicable 

sv’ tches to the on position :.nd depressing the engine start switch permit the 
relays in the circuit to be energized in sequence. Thi+ sequence of events is 
identified by the applicable lights coming on, and continues until the mainstage 
circuit has been completely checked. The mainstage circuit is deenergized and 
placed in an operational condition by depressing the cutoff and reset switches. A 
simulated firing test is accomplished with the key switch on the ground relay panel 
turned to the area clear position. When the test is performed with Flight Instru- 
mentation Checkout Console G1035, consoie G1035 shall be in the run mode. 
When the test is performed without console G1035, a 28-vdc facility source is re- 
quired at simulator receptacle J10P, tc permit a simulated armed test condition 
by deenergizing the flight instrumentation signal, Energizing the following simu- 
lator panel switches arms the system: prevalves, mainstage OK pressure, and 
start tank. Depressing the engine start switch permits the circuit relays to be 
energized in sequence and results in panel indications of engine ready. Oepress- 
ing the ovserver cutoff button deenergizes the mainstage circuit and places the 
system in an operational :ondition. 


4-20, CONFIGURATION CHANGES - MANUAL EFFECTIVITY. 


4-21, The modifications incorporated changing configuration of the electrical 
checkout console are listed in figure 4-10. 


4-22. To record and provide a means of ready identification of these modifica- 
tions, the part nuraber of the affected panel is changed and the configuration of 

the changed console is identified by an MD number. (For an explanation of the 

MD numbering system, refer to configuration identification in the Introduction.) To 
determine the part number of a panel or cabinet required for a given console 
configuration, see figure 4-11. 


4-22, MAINTENANCE OF ELECTRICAL CHECKOUT CONSOLE. 


4-24. Maintenance tasks required on the electrical checkout console are listed in 
figure 4-14. Information presented lists the tasks to be performed, when the tasks 
shali be performed, anc reference to data necessary to accomplish these tasks. 


4-23, FUNCTION- TESTING FLECTRICAL CHECKOUT CONSOLE, 


4-26. Function-testing of the electrical checkout consele shall be performed in 
the order spec. fied an! at an ambient temperature of 75° 425° F. In the event any 
unspecified result occurs, the test shall be terminated and the defective part re- 
pairedor replaced, During function-testing, personnel shall take safety precau- 
tions required for use with electrical equipment. Test equipment required to 
function-test is listed in figure 4-13. See figure 4-14 for console cabling diagrain, 
figure 4-15 for test procedures, and figure 4-16 for timing check. As an aid in 
function-testing and troubleshooting, see figure 4-17 for interrelationship of panel 
liguts, 4-13 for console electrical schematic, and figures 4-15 through 4-26 for 
pane! and electrical cable wiring ciagrams. 
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Figure 4~10. Configuration Changes - Manual Effectivity 


4-27. Figure 4. 15 containa two function tests: A complete test and an abbrevi- 
ated test. ‘fo accomplish the complete test, perform ail steps except thoge not 


required because of console configuration. 


An abbreviated test is identical to the 


complete test except all steps preceded by an asterisk are omitted. 
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To determine part number of pcnel or cabinet required for a2 given console configuration, the following 


method must be used: 


3. Obtain MD configuration from console namepiate. 
for a description of the MD numbering system. ) 


(Refer to configuration identification in section I 


2. Read down the column below the panel or cabinet to determine the part number reguired; the first 


number on the same line as an incorporated MD change 1s the correct number. 


Figure 4-11. 
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Section [V 


Requirements 


Inspect console for com- 
pleteness. 


Inspect electrical cables 
for: 


Broken or frayed insula- 
tion. 
Damaged connectors, 


Paint cabinet or panel. 


Install protective caps 
on external electrical 
connectors and recep- 
tacles. 


Clean console. 


Function-test console. 


Cover console. 


Check continuity of 
engine checkout cables. 


Receiving 
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Prior to Use 


Storage 
Speciai 


Refer to paragraph 4-15 for acces- 
sories supplied with console. 


Replace cable or harness. 


XX] When damaged, paint surfaces with 
gray enamel (Federal Specification 
TT-E-529); color 26440 (Federal 
Standard 595). 


X| Whenever connector or receptacle 
is not in use. 


X| As required to maintain cleanness 
of electrical circuitry. Frequency 
of cleaning depends on environment 
in which console is used. Refer to 
cleaning in section I, 


X| Every six months. Refer to para- 
graph 4-25 and perform abbreviated 
test if console has not been re- 
paired, modified, or moved. 
Function-test completely every 2 
years minimum or after repair, 
modification or moving console. 


Use greaseproof barrier material 
(MIL-B-121, Grade A), or equiva- 
lent, and seal at bottom edge. 


Every six months. See figure 4-26, 


Figure 4-12. Maintenance Requirements for Electrical Checkout Console 


R-3825-5 Section IV 


Volume [ 
Part or 
Nomenclature Model Number Manufacturer 
Multimeter 630-A Triplett, or equivalent J 
Differential DC 801 John Fluke Co, or 
Voltmeter equivalent 
Voltmeter, VTVM 1806 General Radio, or 
equivalent 
Oscilloscope 035 Tektronix, or 
equivalent 
Preamp Module Type 53/54D Tektronix, or 
equivalent 
Data Recorder G3121 
Console 
Frequency Counter 7150 Beckman, or 
Recorder(a) equivalent 
Fuse (Blown) (b) GLD-1 or GLD-5 Bussmann, or 
equivalent 


(a) Tests spark exciter monitor circuit boards. 
(b) Not required when performing abbreviated test. 


Figure 4-13. Test Equipment 


Change No, 12 - 7 July 1969 4-17 


Section IV R-3825-5 
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R-3825-5 Section IV 
Volume! 


Step | Loc Operation [toc | Result 


NOTE: Checkou: procedures which differ due to console configuration are pre- 
sented separately. Wherever a step contains multiple procedures, the 
procedure to be used is the first one encountered under an incorporated 
MD change number. 


® Delete steps preceded by asterisks (*) when performing an abbreviated 
functicn-test. See figure 4-12 for requirements for performing full or 
abbreviated function-tests. 


e "Continuity" means a multimeter measurement of less than one ohm, 
"No continuity'’ means a measurement of more than ten megohms. 


2 Only time limits specified in steps 153 and 199 need be recorded. 
Recording time limits noted in other steps is optional with operator. 


e The following abbreviations are used in this figure: 


ren 


Console Terminal Board 

Data Recorder G3121 

Engine Control Panel 

Engine Test Monitor Panel 

Ground Relay Panel 

Interface Panel 

Location 

Propellant Utilization Valve Position Controller Panel 
Simulator Panel 

Spark Monitor Panel 


‘Test Equipment 


Figure 4-15, Function-Testing Electrical Checkout Console (Sheet 1 of 43) § 
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Section IV R-3825-5 
Volume I 


Obtain test equipment listed in figure 4-13. 


Ensure that all switches are at OFF. Switches that do not have an 
OFF position must be down. 


Ensure that all circuit breakers are pulled out. 
Connect test cables as shown in figure 4-14. 


Install jumper wire from console terminal board TB4-15 to terminal 
DS13-4 on SIMULATOR panel. This connection establishes a time 
base for all times specified from ENGINE START. This indication 
will appear on channel 22 of Recorder Console G3121. Channel 22 
will come on with actuation of ENGINE START switch and remains 
on for approximately 1.5 seconds after switch release. 


6 Ensure that facility power is supplied to console. See figure 4-2 
for requirements. 

7 Depress 28 VDC POWER No visible results. 
circuit breaker. 

8 Move SPARE NO, 1 switch No visible results. 
up. 

9 Move SPARE NO. 2 switch No visible results. 
up. 

10 Move switch immediately No visible results. 


below ENGINE GROUND 
POWER light momentarily 
to ON, then return to OFF. 
11 Depress ENGINE POWER | S 8 light on. 
circuit breaker. 


ed 
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R-3825-5 Section IV 
Volume I 


Sete 


Step | Loc Operation Loc Result 


re ED 


i2 |EC Depress and hold LAMP EC All lights cn. 
TEST switch. 


13 | EC Release LAMP TEST EC All lights off. 
switch. 


14 |} ETM | Depress and hold LAM ETM | All lights on, 
TEST switch. 


15 | ETM} Release LAMP TEST switch.|] ETM | All lights off. 


16 |EC | Move switch immediately | EC | ENGINE GROUND POWER 
below ENGINE GROUND light on. 
POWER light to ON. 


MAINSTAGE OK NO, 1 DE- 
PRESSURIZED light on. 


MAINSTAGE OK NO, 2 DE- 
PRESSURIZED light on. 


ENGINE BUS VOLTAGE meter 
indicates 24-30 vdce. 


ETM | START TANK DEPRESSURIZED 
light on, 


IGNITION BUS ARMED light on. 


8 FLIGHT INST, DE-ENERGIZE 
light on. 


19, 28, 32, and 33 lights on. 


17 |}ETM]| Check voltage between TE 4.5 +0. 5 vde. 
COM and ENGINE. 


18 }ETM]| Check voltage between TE 4.5 +0.5 vde, 
COM and IGNITION, 


*19 | TF Check voltage between TE 20-30 vdc. 
J256-11 (neg) and J 256-20, 
25, 31, and 45 (pos). 


Figure 4-15, Function-Testing Electrical Checkout Console (Sheet 3 of 43) fl 
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Section IV R-3825-5 


Volume J 
Step Operation Loc Result 
*20 |S Check continuity TE Continuity. 


bet*veen: 
a. J21-B and COM jack; 
b. J21-A and 24-32V 
jack; 
c. J21-F and 0. 10V jack; 
d. J21-G and SIMULATOR 
OUTPUT red jack; 
e. J21-H and J21-K, 


21 | IF Check continuity between: TE Continuity. 
a. J10-G and J10-J; 
b. J10-H and J10-S., 


*22 | IF Check continuity between: Te Continuity. 
J10-T and J9-8; 

3256-11 and J256-13; 

J 256-11 and J256-15; 

J256-11 and J256-16; 

J 256-8 and J 256-9, 

10, 12, and 56, and 

with each other. 


PS! 


23 | GR Pull out 28 VDC POWER All lights off. 
circuit breaker. 


24 Connect cable assembly NA5-27093TP216 between electrical check~ 
out console receptacle J256 and data recordex console receptacle 
J255. 


25 Activate event recorder on Data Recorder Console G3121 and set 
chart speed switch to 0.05. 


rea 


NOTE: The event recorder shall verify signal inputs from the electrical check-~ 
out console. 


ENGINE GROUND POWER 
light on. 


MAINSTAGE OK NO. 1 DE- 
PRESSURIZED light on. 


MAINSTAGE OK NO, 2 DE- 
PRESSURIZED Nght on. 


Depress 28 VD" POWER EC 


circuit breaker, 


§ 3s“ Figure 4-15. Function-Testing Electrical Checkout Congole (Sheet 4 of 43) 
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Step | Loc 
27 | EC 
28 | EC 
29 | EC 
30 }S 
31 {8 
32 | EC 

EC 


R-3825-5 
Volume I 


Operation 


Move BUS SELECT switch to 
CONTROL. 


Pull out ENGINE POWER circuit 
breaker. 


Depress ENGINE POWER circuit 
breaker. 


Depress and hold LAMP TEST 
switch. 


Release LAMP TEST switch. 


MD15 Change 


Move switch immediately below 
EMERGENCY HELIUM TANK 
VENT light to ON. 


MD14 Change 


Move switch immediately below 
EMERGENCY HELIUM TANK 
VENT light to ON, 


Loc 


Section IV 


Result 


IGNITION BUS ARMED 


| light on. 


START TANK DEPRES- 
SURIZED light on. 


FLIGHT INST. DE- 
ENERGIZE light on. 


8, 19, 28, 32, and 33 
lights on. 


Pens 19, 28, 32, and 33 
deflect on. 


Pen 60 deflects on and 
off, 


ENGINE BUS VOLTAGE 
meter indicates 24-30 
vde. 


All lights off. 


Pens deflected on deflect 
off, 


Step 26 results repeated. 
All lights on. 


All lights off except 8, 
19, 28, 32, and 33. 


MD15 Change 


EMERGENCY HELIUM 
TANK VENT light on. 


EMERGENCY HELIUM 
TANK VENT light on. 


MD14 Change 


EMERGENCY HELIUM 
TANK VENT light on. 


EMER HELIUM VENT 
BLEED V OPEN light on. 


Figure 4-15. Function-Testing Electrical Checkout Console (Sheet 5 of 43) 
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Section IV R-3825-5 


Volume I 
Operation Loc Result 
(Deleted) 
MD15 Change MD15 Change 
Move switch immediately below EC EMERGENCY START 
EMERGENCY START TANK TANK VENT light on. 
VENT MENLO. OF EN: S EMERGENCY START 
TANK VENT light on. 
MD14 Change MD14 Change 
Move switch immediately below EC BLEED VALVE ENER- 
BLEED VALVE ENERGIZED GIZED light on. 
Hight tO OPEN: S EMER HELIUM VENT 


BLEED V OPEN light on. 


Check continuity between: TE No continuity. 
a, J9-H and J9-J; 
b. J9-K and J9-L. 


Remove ENGINE CONTROL 10A | EC | ENGINE GROUND 
fuse. POWER light off. 
ENGINE BUS VOLTAGE 
| meter indicates zero. 


Remove ENGINE IGNITION 1A ETM } IGNITION BUS ARMED 


fuse. light off. 
Remove PNEU CONSOLE 19A No visible results. 
S/B fuse. 


MD15 Change 
Remove EMER HELIUM 5A fuse. | S EMERGENCY HELIUM 
TANK VENT light off. 


EMERGENCY START 
TANK VENT light off. 


MD14 Change 


EMER HELIUM VENT 
BLEED V OPEN light 
off. 
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Step 


*40 


*41 


*42 


*43 


*44 


Loc 


GR 


GR 


GR 
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R~3825-5 
Volume I 


Operation 


Remove HELIUM CONTROL 5A 
fuse. 


Install jumper wires between: 
a. J9-P and J9-R; 
b, J9-T and J9-U; 
c. JT-A and J7-C. 


Section IV 


Loc Result 


No visible results. 


No visible results. 


Remove lamp from HELIUM SOL. ENERGIZED lanipholder. 


Reinstall fuseholder caps only 
on; 

ENGINE CONTROL 10A. 
ENGINE IGNITION iA, 
PNEU CONSOLE 10A S/B. 
EMER HELIUM 5A. 


Soe 


Remove fuseholder caps installed 


in step 43, 


GR Lights in caps on, 


EC ENGINE BUS VOLTAGE 
meter indicates less than 
10 vdc when ENGINE 
CONTROL 10A cap is 
installed. 


Change No. 19 - 5 April 1971 4-25 


Step 43 results reversed. 


Section [V R-3825-5 
Volume I 


NS a LR Pt 


Operation 


Remove jumper wires 
between: 

a. J9-P and J9-R; 

b. J7-A and J7-C. 


Reverse steps 36 through 
39. 


Loc Result 
No visible results. 


Lights turned off come on. 


EC ENGINE BUS VOLTAGE meter 
indicates 24-30 vdc. 


Install fuseholder cap only No visible results. 


on HELIUM CONTROL 5A. 


Move TEST/FIRE SELECT 
switch to OK TO TES?. 


Move FACILITY READY 
switch to READY. 


Depress TEST POWER 
circuit breaker. 


No visible results. 


EC FACILITY READY light on. 


TEST light. on. 


NOTE: In the fo'lowing step, r -ecord the Glee obtained beiween COM and 1 of 
MULTIPLEX OUTPUT MONITOR 0-5 VDC. This voltage is referred to 
as voltage A and is used to determine multiplex voltages in later steps. 


@ Use differential DC voltmeter to measure multiplex voltages during re- 
mainder of test. 


Check voltage tage between: TE zg | 1.6 +0, 20 vde. 
a. COM andl 
b. (OM and 4) 


Move switch immediately ETM | COMPONENT TEST light on. 
above COMPONENT TEST GR CUTOFF light on 
light down, = : ; 

£C CUTOFF light on. 

CUTOFF LOCKIN light on. 

iS) 6, 39, and 40 lights on, 

DR Pens 39 and 40 deflect on. 
Move HELIUM CONTROL [GR HELIUM CONTROL 5A fuse- 


switch to ON. holder light on. 

Move HELIUM CONTROL |GR HELIUM CONTROL 5A fuse- 
switch to OFF, holder light off, 

Remove jumper wire from No visible results. 

J9-T and J9-U. 

Replace HELIUM CON- No visible results. 


TROL 5A fuse. 


eehaniaennth 
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R-- 3825-5 Section IV 
Volume I 


Operation Loc Result 


Replace lamp in HELIUM SOL ENERGIZED tampholder, 


MD15 Change MD15 Change 
Move switch immediately below EC EMERGENCY HELIUM 
EMERGENCY HELIUM 'TANK TANK VENT light off. 
VENT light to OFF. 
S EMERGENCY HELIUM 
TANK VENT light off. 
MD14 Change MD14 Change 
Move switch immediately below EC BLEED VALVE LENER- 
BLEED VALVE ENERGIZED GIZED light off, 
pene eC UeeED: s I; MER HELIUM VENT 
BLEED V OPEN light off, 
§(D15 Change M)D15 Change 
Move switch immediately below KC EMERGENCY START 
EMERGENCY START TANK TANK VENT Light off. 
VENT light to CLOSED. S EMERGENCY START 


TANK VENT light off. 
Check vullage between test jacks | TE Voltage A KX 1.04 45 
COM and 3. percent. 


Check yolttage between test jacks } TE Voltage A KX 1.18 45 
COM and 2. percent. 


Remove fuses from fuseholders F1 through FL? on rear of simula- 
lor panel. 


Install blown fuse into fuscholder Fl, 
MDG Change 


INTERNAL, FUSE 
BLOWN light on. 


FL indicator light on. 


Connect jumper wire between 
TH4-6 (128 vde) and 19-K, 


MDi5 Change 


Connect jumper wire between 
134-14 (428 vde) and J9-K. 
Remove jinper wire trom pin No continuity, 
J9-K only, and check continuity 
between ping J9-K and J9-L. 
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Section IV R-3825-5 
Volume I 


step | Loc | Operation Loc Result 


NOTE: Whenever the jumper wire is removed, the INTERNAL FUSE BLOWN light 
and respective fuse indicator light go off. 


INTERNAL FUSE BLOWN 
light on, 


Remove blown fuse from 
fuseholder 1, install in 
fuseholder F2, and con- 
nect jumper wire to JY-H. 


*65 
F2 indicator light on. 


*66 No continuity. 


Remove jumper wire from 
pin J9~H only, and check 
continuity between pins 


J9-H and J9-J. 


INTERNAL FUSE BLOWN light 
on, 


Remove blown fuse from 
fuséholder F2, install in 
fuseholder F3, and con- 
necft jumper wire to 
TB4-8. 


*67 


F3 indicator light on. 


*68 Remove jumper wire from Minimum 900 ohms, 
TB4-8 and check resist- 
ance between TB4-8 and 


TB4-10. 


INTERNAL FUSE BLOWN light 
on. 


Remove blown fuse from 
fuseholder F3, install in 
fuseholder F4, and con- 
ect jumper wire to pin 

J9-T, 


*69 


F4 indicator light on. 


*70) Re:aove jumper wire from pin J9-T. 


#77 Remove blown fuse from S INTERNAL FUSE BLOWN light 
fuseholder F'4, install in on, 

fuseholder F5, and con- 

nect jumper wire to pin F5 indicator light on. 

J9-X, 


Remove jumper wire from pin J9-X, 


RA rere ite Ae me yy Sh EE tae api 
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R-3825-5 Section IV 
Volume I 


Operation Result 
Remove blown fuse from INTERNAL FUSE BLOWN light 
fuseholder F5, install in on. 

fuseholder F6, and con- 

nect jumper wire to pin F6 indicator light on. 

J9-V. 


Remove jumper wire from pin J9-V. 


Remove blown fuse from INTERNAL FUSE BLOWN light 
fuseholder F6, install in on, 

fuseholder F7, and con- 

nect jumper wire to pin fF? indicator light on, 

J10-P, 


Remove jumper wire from No continuity. 
pin J10-P, Check conti- 

nuity between pins J10-P 

and J10-N. 


Remove blown fuse from INTERNAL FUSE BLOWN light 
fuseholder F7, install in on. 

fuseholder F8, and con- 

nect jumper wire to pin F8 indicator light on, 

J9-M. 


Remove jumper wire from No continuity. 
pin J9~M and check conti- 

nulty between pins J9-M 

and J9-N, 


Remove blown fuse from INTFRNAL FUSE BLOWN light 
fuseholder F&8, fuctall in on, 

fuseholder F9, and con- 

nect jumper wire to pin F9 indicator light on, 

J9-4, 
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Volume I 
Step Operation _ Loc Result 
*80 | IF Remove jumper wire from pin J9-Z 
*81 |S Remove blown fuse from S INTERNAL FUSE BLOWN light 
fuseholder F9, install in on. 
fuseholder F10, and con- 
nect jumper wire to pin F10 indicator light on, 
J10-S. 
*82 , IF Remove jumper wire from Minimum 1 K ohms. 


pin J10-S and check resist- 
ance between pins J10-S 


and J10-H. 
*83 1S Remove blown fuse from S) INTERNAL FUSE BLOWN lighi 
fuscholder F10, install in on. 
fuseholder F11, and con- 
nect jumper wire to pin F1l indicator light on. 
J10+J. 
*84 ) IF | Remove jumper wire frota TE No continuity. 


pin J10-J and check con- 
tinuity between pins J10-J 
and J10-G, 


*85 1S Remove blown fuse from fuseholder F11 and install fuses F1 through 
Ful, 


86 75 Connect VT VM, frequency 
counter and oscilloscope 
with pre-amp plug-in 
module to SIMULATOR 
OUTPUT jacks. Connect 
(neg) leads to COM jack. 


CAUTION: Steps 87 through &9 must be completed within 10 minutes, or damage 
to equipment can result. If not completed within 10 minutes, tempo- 
rarily discontinue test by moving SIMULATOR switch to OFF. Watt 
a minimum of 3 minutes, move SIMULATOR switch to ON, and re- 
sume test. 


Move SIMULATOR switch 
to ON, 


No visible results. 


NO. 1 ASI SPARK light on, 
NO, 2 ASI SPARK light on. 
NO, 1 GGSPARK light on. 
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R-3825-5 Section IV 
Volume I 


Step Operation Loc Result 
NO. 2 GG SPARK light on. 
S 23, 24, 25, and 26 lights on. 
DR | Pens 23, 24, 25, and 26 deflecton. 


TE |VTVM indicates 6.5 +9.10 vde, 


Oscilloscope indicates 1-2 volts 
above de level, ata rate of 24-26 
milliseconds per pulse. 


Frequency counter indicates 
40 +1 pulses per second, 


NOTE: One or more of the required results of step 87 may not be obtained. Do 
_not terminate the test, since later adjustments may correct this condition. 


e If results of step 27 are obtained, proceed directly to step 91. If test 
equipment in step 87 indicates correct values bu. one or more lights 
are not on, perform step 88 to adjust or replace malfunctioning circuit 
poards. ff test equipment in step 87 does not indicate correct values, 
proceed to step 89. 


88 Remove and adjust or replace malfunctioning circuit boards, then 
continue test with step 90. Refer to paragraph 4-34 for removal 
procedures, and paragraph 4-36 for test and adjustment procedures. 

89 Adjust SPARK SIMULATOR Same as in step 87. 


CONTROL as follows: 
Momentarily depress 
RESET after each adjust- 
ment to check for results, 


a. Adjust DC LEVEL to 
obtain 6.5 40,10 vde 
on VTVM. 


b. Adjust PULSE RATE 
to obtain 40 +1 pulses 
per second on fre- 
quency counter. 


c. Adjust PULSE AMPLI- 
TUDE to obtain a 1-2 
volt pulse above dc 
level on oscilloscope. 


ae eed 
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Section IV R~3825-5 
Volume I 


Step | Luc Operation Loc Result 


NOTE: Loosen locknuts to make adjustments, then retighten sufficiently to prevent 
inadvertent movement of adjustment screw. Results must be obtained with 
locknuts tightened. If results of step 89 are obtained, proceed to step 91. 


Upon installation of new or adjusted circuit boards, reactivate the 
console by positioning the following controls as noted and repeating 
the test starting with step 86. 


a. Ensure that all circuit All lights off and meters indi- 
breakers are pulied out cate zero. 
and all switches are at 
off or, if not placarded 
OFF, to the lower- 
most position. 


b. Depress 28 VDC No visible results. 
POWER circuit breaker. 
c. Move SPARE NO. 1 and No visible results. 
SPARE NO. 2 switches up 
d. Depress ENGINE Ss 8 light on. 
POWER circuit breaker. 
e. Move switch imme- LC [ENGINE GROUND POWER 
diately below ENGINE light on. 
able POWER light MAINSTAGE OK NO. 1 DEPRES- 
i SURIZED light on. 


MAINSTAGE OK NO. 2 DEPRES- 
SURIZED light on. 


ENGINE BUS VOLTAGE meter 
24-30 vde. 
ETMISTART TANK DUPRESSURIZED 
light on. 
IGNITION BUS ARMED light on. 
5 FLIGHT INST. DE-ENERGIZE 
light on. 
19, 28, 32, and 33 lights on. 


DR /|Pens 19, 28, 32, and 33 
deflect on. 


{. Move BUS SELECT No visible results 
switch to CONTROL. 


—t 
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R-3825- 


Volume 


5 Section IV 


f 


g. Move FACILITY READY }EC | FACILITY READY light on. 


switch to READY. 


Move switch immediately |ETM| COMPONENT TEST light on. 


GR |h. Move TEST/FIRE 
SELECT switch to OK 
TO TEST. 
EC {i. Depress TEST POWER EC 
circuit breaker. 
ETM jj. 
below SEQUENCE 
TEST light down. 
g Wn EC 
GR 
Ss 
DR 
*91 1S Check voltage between TR 


J21-E (pos) and SIMU- 
LATOR OUTPUT COM jack. 


92 1S Move SIMULATER switch 


to OFF. 


TE 


No visible results. 


TEST light on. 


CUTOFF light on. 
CUTOFF LOCKIN light on. 
CUTOFF light on. 

6, 39, 40 lights on. 

Pens 39 and 40 deflect on. 
24~30 vde. 


ETM|NO. 1 ASI SPARK light off. 


NO. 2 ASI SPARK light off. 
NO. 1 GG SPARK light off. 
NO. 2 GG SPARK light off. 


23, 24, 25, and 26 lights off. 


Pens 23, 24,25,and 26 deflect off. 


Signals disappear. 


93 1S Disconnect test equipment from SIMULATOR OUTPUT jacks. 


94 [ETM (Move HELIUM CONTROL 
switch to ON, 


95 {IF Check voltage between 
J9-T (pos) and J9-U (neg). 

96 | ETM |Check voltage between 
test jacks COM and 1. 


ee erremrpent le are 


PR he ar we 


4 light on. 
Pen 4 deflects on. 
24-30 vde. 


Voltage A X 1. 44 +5 vercent. 


HELIUM SOL. ENERGIZED light on. 
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Volume I 
Step] Loc Operation Loc Result 
97 | ETM | Move IGNITION PHASE ETM | IGNITION PHASE CONTROI, 
CONTROL switch to ON, light on, 
Ss IGN, PHASE SOL, ENFRGIZED 
light on, 
5 light on. 
DR | Pen 5 deflects on. 
*98 | IF Check voltage between TE | 24-30 vdce. 
J9-X (nos) and J9-Y (neg). 
99 | ETM | Check voltage between TE | Voltage A X 1,69 +5 percent. 
test jacks COM and 1. 
100 | ETM | Move SPARK CONTROL No visible results. 
switch up 2 maximum of 
3 seconds, 
101 | ETM | Move IGNITION PHASE ETM| IGNITION PHASE CONTROL 
CONTROL switch to OFF, light off. 
$ IGN, PHASE SOL. ENERGIZED 
ght off. 
5 light off. 


DR | Pen 5 deflects off. 
102] ETM] Connect multimeter between COM and 3 test jacks. 
103) ETM] Move SPARIC CONTROL 


switch up for a minimum of 
7 seconds, 


Voltage A X 1. 39 £5 percent. 


ETM| NO. 1 ASI SPARK light on. 
NO. 1 GG SPARK light on. 
23 and 25 lights on. 

DR | Pens 23 and 25 deflect on, 


A aT TEA IR EES 


NOTE: Results in step 103 occur for approximately 5 seconds then return to off. 


e Perform step 104 iinmediately after Mghts go off in step 103. 


ETM! Move SPARK CONTROL 
switch up momentarily 
several times for 3 minutes. 


Results of step 103 shall not re- 
occur, 


104 


- rr Sa, TTI 
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R-3825-5 Section IV 
Volume I 


Operation Result 


Disconnect multimeter fram ‘.OM and 3 test jacks. 


Move SPARK CONTROL 
switch down for a minimum 
of 7 seconds. 


ETMINO, 2 ASI SPARK light on. 
NO. 2 GG SPARK light on, 
24 and 26 lights on. 

Pens 24 and 26 deflect on. 


NOTE: Results in step 106 occur for approximately 5 seconds then return to off, 
e Perform step 107 immediately after lights go «tf in step 106. 


Results of step 106 shall not re- 
occur. 


Move SPARKS CONTROL 
switch down momentarily 
several times for next 3 
minutes. 


108 Move IGNITION PHASE 


CONTROL switch to ON. 


IGNITION PHASE CONTROL 
light on. 


IGN. PHASE SOL, ENERGIZED 
light on. 


5 light on, 
Pen 5 deflects on. 
Move START TANK DIS- 


CHARGE CONTROL 
switch to ON, 


109 START TANK DISCH. CONTROL 


light on. 


START TANK DISCH, SOL. 
ENERGIZED light on, 


9 light on. 
Pen 9 deflects on. 


*110 Check voltage between 20-30 vde, 


J9-V (pos) and J9-W (neg). 
111 Check voltage between test 
jacks COM and 1. 


Voltage A X 1, 86 +5 percent. 


112 
Move MAINSTAGE CON- 
TROL switch to ON, 


MAINSTAGE CONTROL light on. 


MAINSTAGE SCL. ENERGIZED 
light on, 


Figure 4-15, Function-Testing Electrical Checkout Console (Sheet 17 of 43) ff 
Change No. 19 - 5 April 1971 4-365 


Section IV 


*113 


114 


115 


116 


117 


118 


119 


R-3825-5 
Volume I 


Operation 


Check voltage between J9-Z (pos) 
and J9-a (neg). 


Check voltage between J7-D (pos) 
and J7-C (neg). 


Check voltage between test jacks 
COM and 1. 


Move and hold MAINSTAGE 


switch to DROPOUT. 


Release MAINSTAGE switch. 


Move IGNITION PHASE CON- 
TROL switch to OFF, 


Move SPARK CONTROL switch 
up and down, Hold maximum of 
3 seconds in each position. 


12, 14 and 18 lights on. 
19 light off. 


Pens 12, 14, and 18 
deflect on. 


Pen 19 deflects off. 


20- 30 vde, 


Zero, 


Voltage A X 3,12 45 
percent. 


12 light off. 


MAINSTAGE CONTROL 
light off, 


Pen 12 deflects off. 


12 light on, 


MAINSTAGE CONTROL 
light on. 


Pen 12 deflects on. 
IGNITION PHASE 
CONTROL light off. 


IGN. PHASE SOL, 
ENERGIZED light off. 


5 Hgkt off, 
Pen 5 deflects off. 


No visible results. 
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R- 3825-5 
Volume I 


Operation 


Move IGNITION PHASE CON- 
TROL switch to ON, 


Move MAINSTAGE INITIATED 
switch ON. 


MD16 Change 


Move MRC VALVE switch to 
OPEN. 


Check voltage between J7-D (pos) 


and J7~-C (neg). 


Move PREVALVES switch to 
OPEN. 


Section IV 


Result 


IGNITION PHASE 
CONTROL light on. 


IGN, PHASE SOL. 
ENERGIZED light on. 


5 light on. 
Pen 5 deflects on. 


No visible results. 


MRC VALVE ENER- 
GIZED light on, 


MRC VALVE ENER- 
GIZED light on. 


24-30 vde, 


MD16 Change 
HELIUM SOL, ENER- 
GIZED light off. 


IGN, PHASE SOL. 
ENERGIZED light off. 


START TANK DISCH. 
SOL, ENERGIZED 
light off. 


MAINSTAGE SOL. 
ENERGIZED light off. 


MRC VALVE ENER- 
GIZED light off. 


4,5, 9, 12, 14, and 18 
lights off, 


19 light on, 


Figure 4-15, Function-Testing Electrical Checkout Console (Sheet 19 of 43) 
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Section IV R-3825-5 
Volunie I 


Result 


COMPONENT TEST 
light off. 


HELIUM CONTROL 
light off. 


IGNITION PHASE 
CONT ROL light off. 


START TANK DISCH. 
CONTROL light off. 


MRC VALVE ENER- 
GIZED light off, 


MAINSTAGE CONTROL 
light off. 


TEST light off. 


Pens 4, 5, 9, 12, 14, 
and 18 deflect off. 


Pen 19 deflects on, 


EC 
DR 


MD14 Change 
HELIUM SOW, IsNER~ 
GIZED light off. 


IGN. PHASE SOL. 
ENERGIZED light off. 


START TANK DISCH. 
SOL, ENERGIZED 
light off. 
MAINSTAGE SOL, 
ENERGIGED light off. 
4, 5, 9, 12, 14, and 
18 lights off. 


19 light on. 
COMPONENT TEST 
light off, 


HELIUM CONTROL 
light off. 


KTM 
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R-3825-5 Section IV 
Volume | 


Operation 


IGNITION PHASE 
CONTROL light off. 


START TANK DISCH., 
CONTROL light off. 


MAINSTAGE CONTROL 
light off. 


TEST light off. 


Pens 4, 5, 9, 12, 14, 
and 18 deflect off, 


Pen 19 deflects on. 


NOTE: Conditions in step 124 occur when the switch is depressed and revert when 
the switch is released. 


CUTOFF light off. 


124 Momentarily depress CUTOFF 
RESET switch. 39 light off. 
Pen 39 deflects off. 
125 | ETM] Move switch immediately below No visible results. 
SEQUENCE TEST light up. 
MD16 Change 
126] 8S Move PREVALVES switch to MRC VALVE ENER- 


GIZED light on. 

TEST light on. 
SEQUENCE TEST light 
on, 


MRC VALVE ENER- 
GIZED light on. 


CLOSED. 


MD14 Change 
TEST Nght on, 
SEQUENCE TEST light 
on, 
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Section IV R-3826-5 
Volume I 


Step | Loc Operation Loc Result 


MD16 Change 


126A Check voltage between test jacks | TE Voltage A X 1.46 +5 
COM and 4. percent. 
MD16 Change 
126B Move MRC VALVE switch to ETM | MRC VALVE ENER- 
CLOSED. GIZED light off. 
5 MRO VALVE ENER- 
GIZED light off. 
127 Momentarily depress CUTOFF KC CUTOFF light off. 
RESET switch. CUTOFF LOCKIN 
light off. 
GR CUTOFF light off. 
Ss 6, 39, and 40 light off, 
DR Pens 39 and 40 deflect 
off, 
128 Move switch immediately below ETM | IGNITION BUS ARMED 
IGNITION BUS ARMED llght to light off. 
DISARMED. 
129 Move BUS SELECT switch to EC ENGINE BUS VOLTAGE 
IGNITION. meter indicates zero. 
130 Move TEMP DETECTOR switch No visible results. 
to BYPASS, 
131 Move IGNITION switch to No visible results, 
DETECTED, 
132 Check resistance between J10-W } TE 200 +20 ohms. 
and J10- ¢. 
133 Move IGNITION COMPLETE ETM |] IGNITION COMPLETE 


BYPASS switch to ON, Jight on. 
29 light on, 


Pen 29 deflects on. 


ao mmey 
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R- 3825-5 Section IV 
Volume I 


Step Operation Result 


134 | ETM | Move MAINSTAGE CY BYPASS 
switch to ON. 


MAINSTAGE: OK light on, 


MAINSTAGE OK NO. 1 
PRESSURIZED light on. 


MAINSTAGE OK NO, 2 
PRESSURIZED light on. 


30 and 3] lights on. 


Pens 30 and 31 deflect 
on, 


START TANK DISCH. 
CONTROL light on 
momentarily. 


START TANK DISCH. 
SOL. ENERGIZED light. 
on momentarily. 

3, 7, and 9 lighis on 
momentarily. 


135 } BC Momentarily depress ENGINE ETM 


START switch. 
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DR Pens 3 and 9 deflect ca 


momentarily. 


HELIUM CONTROL 
light on. 


IGNITION PHASE 
CONTROL light on. 


MAINSTAGE CONTROL 
light on, 


HELIUM SOL, ENER- 
GIZED light on. 


IGN. PHASE SOL. 
ENERGIZED light on. 


MAINS? AGH SOT. 
ENERGIZED light on. 


4, 5, 12, 14, and 18 
lights on. 


19 light off. 


ETM 
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Section IV R-3825-5 
Volume I 


Slep | Loc Operation Result 


Pens 4, 5, 12, 14, and 
18 deflect on. 


Pen 22 deflects on 
momentarily. 


Pen 19 deflects off. 
136 ; IF Check continuity between: 


a, J9-M and J9-N; 
b. J10-N and J10-P. 


No continuity. 


137 | iF Check resistance between: 
a. J10-W and J10-b; 
b. J10-W and J10-c. 


100 +10 ohms. 
236 124 ohms. 


NOTE: in step 138 the first 4 results occur approximately one second after 
cepressing CUTOFF switch, 


en 


Momentarily depress CUTOFF | ETM | HELIUM CONTROL _ 
switch, light « ff. 


S HELIUM SOL. ENEN- 
GIZED light off. 
4 light off, 

DR Pen 4 deflects off. 

EC CUTOFF lignt on. 


CUTOFF LOCKIN 
light on, 


GR | CUTOFF light on. 


13TM | IGNITION PHASE 
CONTROL light off. 


IGNITION COMPLFTE 
light off. 


MAINSTAGE CONTROL 
light off. 


S IGN, PHASE SOL, 
ENERGIZED light off. 
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R-3825-5 Section IV 
Volume [I 


Result 


‘—— 


Operation 


4 eee 


6, 19, 39, and 40 lights on. 
5, 12, 14, 18, and 29 lights off. 
Pens 19, 39, and 40 deflect on. 


Pens 5, 12, 14, 18, and 29 
deflect off. 


139 Check continuity 
between J9-M and 


J9-N, 


Continuity. 


140 Move SEQ, CONTROL 


switch to OPEN, 


No visible results. 


*141 Check continuity 


between J9-M and J9-N. 


No continuity, 


142 Momentarily depress 


CUTOFF RESET switch. 


CUTOFF light off. 

CUTOFF LOCKIN light off. 
CUTOFF light off. 

IGNITION COMPLETE light on. 
29 light on. 

6, 39, and 40 lights off. 

Pen 29 deflects on. 

Pens 39 and 40 deflect off. 
Move TEMP DETECTOR 


switch to TEMP OK BY- 
PASS, 


FUE, INJECTION TEMPERA- 
TURE OK light on. 


1 hight on. 
Pen 1 deflecte on, 


144 Repeat steps 135, 148, 
and 1442, 

Move TEMP DETECTOR 
switch to OFF, 


Same as in steps 335, 138, and 

142. 

RIM | FURL INJECTION TEMPERA- 
TURE OK light off, 

S. 1 light off, 

DR Pen 1 deflects off, 


RATERS SO naire SFE ER EE PRR MAN ROLLS TTA VOI TT i PET TL 
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Section IV R-3825-5 
Voiurne I 


Result 


Cea —_ 


Operation 


Check resistance between 
J10-Y and J10-%, 

Move FUEL INJECTION 
TEMP switch to SENSED. 


1, 430-1, 750 ohms. 


1 light on, 

Pen 1 deflects on. 

FUEL INJECTION TEMPERA- 
TURE OK light on. 


Check continuity between Continuity. 
J10-Z2 and J10~a. 


Check resistance between: 618-748 ohms. 
a. Ji0-Y and J10-a; 
b. J10~Y und J10-%, 


Repeat steps 135, 138, Same as in steps 135, 138, 
and 142, and 142. 
Move MAINSTAGE OK ETM | MAINSTAGE OK light off. 


BYPASS switch toOFF. | 50 | MAINSTAGE OK NO. 1 PRES- 
SURIZED light off. 


MAINSTAGE OK NO. 2 PRES- 
SURIZED light off. 


S 30 and 31 lights off. 
DR Pens 30 and 31 deflect off, 
Set chart speed at NO. 125 on the event recorder prior to perform- 


ing step 153, After completion of the step, deenergize the event 
recorder. 


ES a - Y L E ST T y 


NOTE: There is no requirement in step 153 to verify condition of lights. Their 
condition (cn or off) is directly related to the associated pen on the event 
recorder. See figure 4-17 for information on the interrelation of panel 
indicators, Lights withoul associated pens are listed, and their condi- 

tions noted, for reference purposes only, 


~ y 


| Event recorder indicates on and 
off cycling, as shown in sequence 
A of figure 4-16. 


Momentarily depress 
ENGINE START switch. 
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Step] Loc 


154 


157 


Ip 


EC 


EC 


Operation 


to CLOSED. 


Check continuity between | TE 


J10-H and J10-S. 


Momentarily depress 
CUTOFF RESET switch. 


Momentarily depress 
ENGINE START switch. 


| Move MAINSTAGE OK 
PRESSURE SW NO, 1 


R~-3825--5 Section IV 
Volume I 


Result 


3 and 7 lights on momentarily 
when ENGINE START switch is 
depressed. 


HELIUM SOL, ENERGIZED light 


cycles with pen 4 of event 
recorder, 


IGN, PHASE SOL, ENERGIZED 
light cycles with pen 5 of event 
recorder, 


START TANK DISCH. SOL, 
ENERGIZED light cycles with 
pén 9 of event recorder, 


MAINSTAGE SOL. ENERGIZED 
light cycles with pen 12 of event 
recorder, 


CUTOFF light cycles with pen 39 
of event recorder. 


GR 


No visible results. 


Continuity. 


EC | CUTOFF light off. 

CUTOFF LOCKIN light off. 
ETM | IGNITION COMPLETE light on. 
GR CUTOFF light off. 
s 29 light on. 


6, 39, and 40 lights off, 


MAINSTAGE OK NO, 1 PRES- 
SURIZED light on. 


MAINSTAGE OK NO, 2 PRES- 
SURIZED light on. 


MAINSTAGE OK NO, 1 DE- 
PRESSURIZED light off, 


HELIUM CONTROL light on. 


eee 
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Section IV R-3825-5 
Volume I 


Operation Result 


IGNITION PHASE 
CONTROL light on. 


START TANK DISCH. 
CONTROL light on 
momentarily. 


MAINSTAGE CONTROL 
light on, 


MAINSTAGE OK light on, 


HELIUM SOL, ENER- 
GIZED light on, 


IGN. PHASE SOL, 
ENERGIZED light on. 


START TANK DISCH, 
SOL, ENERGIZED light 
on momentarily. 


MAINSTAGE SOL. 
ENERGIZED light on. 


4, 5, 12, 14, 18, 30, 
and 31 lights on. 


19 and 32 lights off. 


3, 7 and 9 lights on 
momentarily. 


Check continuity between: 
a, J10-R and J10-S, 
b. J10-H and J10-5. 


a. Continuity 
b, No continuily, 


Momentarily depress CUTOFF 
switch. 


159 CUTOFF light on, 


CUTOFF LOCKXIN light 
on. 


MAINSTAGE OK NO. 1 
DEPRESSURIZED light 
on. 


MAINSTAGE OK NO. 1 
PRESSURIZED light off. 
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R-3825-5 
Volume I 


Operation 


Check continuity between 
J10-R and J10-S, 


Move MAINSTAGE OK PRES- 
SURE SW NO, 1 to OPEN. 


Loc 


GR 
ETM 


TE 


EC 


Section IV 


aad 


Result 


MAINSTAGE OK NO, 2 
PRESSURIZED light off. 


CUTOFF light on, 


IGNITION PHASE 
CONTROL light off. 


MAINSTAGE CONTROL 
lipht off, 


IGNITION COMPLETE 


| light off. 


MAINSTAGE OK light 
off, 


HEIJUM CONTROL 
light off after approxi- 
mately one second. 


IGN. PHASE SOL, 
ENERGIZED light off. 


MAINSTAGE SOL. 
ENERGIZED light off. 


HELIUM SOL. ENER- 
GIZED light off after 
approximately one 
second, 


6, 19, 32, 39, and 40 
lights on. 

5, 12, 14, 18, 29, 30, 
aid 31 lights off. 


4 light off after approxi- 
mately one second, 


No continuity, 


MAINSTAGE OK NOQ. 1 
DEPRESSURIZED light 
flickers as switch is 
actuated. 


Figure 4-15. Function-Testing Electrical Checkout Console (Sheet 29 of 43) 
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section [V R-3825-5 
Volume I 


Operation 


Move MAINSTAGE OK PRES- 
SURE SW NO, 2 to CLOSED, 


Check continuity between J10-G 
and J10-J. 


Momentarily depress CUTOFF 
RESET. 


Momentarily depress ENGINE 
START switch. 


MAINSTAGE OK NO, 2 
DEPRESSURIZED light 
flickers as switch is 
actuated, 


Continuity. 


CUTOFF light off, 


CUTOFF LOCKIN light 
off, 


CUTOFF light off. 


IGNITION COMPLETE 
light on. 


29 light on, 
6, 39, and 40 lights off, 


MAINSTAGE OK NO. 2 
PRESSURIZED light on. 


MAINSTAGE OK NO. 2 
DEPRESSURIZED light 
off, 


IGNITION PHASE 
CONTROL light on. 


HELIUM CONTROL 
light on. 


START TANK DISCH, 
CONT ROL fight on 
rnomentarily. 


MAINSTAGE OK light on. 


MAINSTAGE CONTROL 
light on. 


HELIUM SOL. ENER- 
GIZED light on. 


IGN. PHASE SOL. 
ENERGIZED light on. 


eerste ts 
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R-3825-5 Section IV 
Volume I 


Step | Loc Operation Loc Result 


mee 


START TANK DISCH. 
SOL, ENERGIZED light 
on momentarily. 


MAINSTAGE SOL, 
ENERGIZED light on. 


4, 5, 12, 14, 18, and 
31 lights on. 


3, 7, and 9 lights on 
momentarily, 


19 and 33 lights oft. 


166 | IF Check continuity between J10-2 TE Coritinuity. 


and J10-K. 
167 | IF Check continuity between Ji10-G TE No continuity. 
aad J10-J, 
168 | EC Momentarily depress CUTOFF EC CUTOFF light on. 
ewiten: CUTOFF LOCKIN light 
on. 


MAINSTAGE OK NO, 2 
DEPRESSURIZED light 
on. 


MAINSTAGE OK NO, 2 
PRESSURIZED light off. 


GR CUTOFF light on. 


ETM | [GNITION PHASE 
CONTROL light off. 


MAINSTAGE CONTROL 
light off, 


IGNITION COMPLETE 
light off. 


HELIUM CONTROL 
light off after one second. 


IGN. PHASE SOL. 
ENERGIZED light off. 


w 


om en LA ert re SI Rte 
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Section 1V 
Step }| Loc 
169 | IF 
{70 | ETM 
171 | EC 
172 | ETM 


il 


Figure 4-15, 
Change No. 19 - 5 April 1971 


4-69 


R- 3825-5 
Volume I 


Operation 


Check continuity between J10-J 
and J10-K, 


Move IGNITION COMPLETE 
switch to OFF. 


Momentarily depress CUTOFF 
RESET switch. 


Move switch immediately below 
IGNITION BUS ARMED light to 
ARMED. 


Momentarily depress ENGINE 
START switch, 


Loc 


TE 


EC 


EC 


ETM 


Pear. | 


Result 


MAINSTAGE SOL. 
ENERGIZED light off, 


HELIUM SOL. ENER- 
GIZED light off after 
one second, 

6, 19, 33, 39, and 40 
lights on, 


5, 12, 14, 18, 29, and 


31 lights off, 


4 light off afler approxi- 
mately one second. 


No continuity. 


No visible results. 


| CUTOFF light off. 


CUTOFF LOCKIN light 
off, 


CUTOFF light off. 

6, 39, and 40 lights off. 
IGNITION BUS ARMED 
light comes on, 

ENGINE BUS VOLTAGE 
indicates 24-30 vde. 
MAINSTAGE OK NO, 2 
PRESSURIZED light on, 


MAINSTAGE OK NO, 2 
DE PRESSURIZED light 
off, 


HELIUM CONTROL 


light on, 


IGNITION PHASE 
CONTROL light on. 
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R-3825-5 Section 1V 
Volume I 


Operation Result 


START TANK DISCH, 
CONT XOL light on 
momentarily, 

NO. | ASI SPARK light 
on and off. 


NO. 2 ASI SPARK light 
on and off. 


NO. 1 GG SPARK light 
on and off, 


NO. 2 GG SPARK light 
on and off, 


IGNITION COMPLETE 
ight on, 


MAINSTAGE CONTROL 
light on. 


MAINSTAGE OK light on, 


HELIUM SOL, ENER- 
GIZED light on, 


IGN. PHASE SOL. 
ENERGIZED light on. 


START TANK DISCH., 
SOL, ENERGIZED light 
on momentarily, 


MAINSTAGE SOL, 
ENERGIZED light on. 


3, 7, and 9 lights on 
momentarily. 

4, 5, 12, 14, 18, 29, 
and 31 lights on, 

23, 24, 25, and 26 lights 
on and off, 

19 and 33 lights off. 
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Section IV R-3825-5 
Volume I 


Step | Loc Operation Loc Result 


CUTOFF light on. 
CUTOFF LOCKIN light on. 


MAINSTAGE OK NO, 2 DEPRES- 
SURIZED light on. 


MAINSTAGE OK NO, 2 PRES- 
SURIZED light off. 


CUTOFF light on. 


IGNITION PHASE CONTROL 
light off. 


MAINSTAGE CONTROL light off. 
IGNITION COMPLETE light off. 
MAINSTAGE OK light off. 


HELIUM CONTROL light off after 
approximately gne second, 


IGN. PHASE SOL. ENERGIZED 
light off. 


MAINSTAGE SOL. ENERGIZED 
light off. 


HELIUM SOL, ENERGIZED light 
off after approximately one 
second, 


6, 19, 33, 39, and 40 lights on. 


5, 12, 14, 18, 29, and 31 lizhts 
off. 


4 light off after approximately 
one second, 


174 | EC Momentarily depress 
CUTOFF switch. 


CUTOFF light off, 
CUTOFF LOCKIN light off, 
CUTOFF light off. 

6, 39, and 40 lights off, 


Momentarily depress 
CUTOFF RESET switch. 
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R-3825-5 Section IV 
Volume I 


Step | Loc Operation Loc Result 


176 through 180 (Deleted) a 


ee 


Disconnect oscillescope leads No visible results, 


from termina! boards, 


Move I EST/FIRE SELECT 
switch to AREA CLEAR, 


AREA CLEAR light on, 
TEST light off. 
SEQUENCE TEST light 
off, 


Install a jumper wire from No visible results. 


TB2-11 to TB4-8, 


Apply 28 +2 vde (neg) to J239-N. 


ae Le 


NOTE: In step 185, 28 vde must be obtained from the console and remain applied, 


No visible results. 


NS 


ee es ee LS ROTEL ey RNA EER 


A A A NNN Oe, 


185 | IF Apply 28 +2 vde (pos) to J10-S. No visible results. 
186 | 3S Move START TANK switch to $ 2 and 27 lights on, 
PRESSURIZED. 


28 light off, 
EC ENGINE READY light on. 


ETM | START TANK PRES- 
SURIZED light on, 


STARY TANK DEPRES. 
SURIZED light off, 


1873 8 Muve PREVALVES switch to EC ARMED light on. 

OPEN. 
188 and 189 (Deleted) | 
190 Move START TANK switch to s 28 light on. 


DEPRESSURIZED. 2 and 27 lights off. 
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Section IV R-3825-5 
Volume I 


Operation Result 


a Ayan ® 


ETM } START TANK DEPRES- 
SU RIZED light on. 


START TANK PRES- 
SURIZED light off, 


ARMED light off. 


ENGINE RHADY lHght 
off. 


er et cetera rete 1 Fh pattenraimam minamsitinery £ eAtaiitrse remit ee | SY RA te ee LR 


oe UI Ss Nate ee 


Check continuity between J10-J THe 
and J10-K, 


EE a A a 


Continuity, 


MAINSTAGE OK NO. J 
DEPRESSU RIZED light 
flickers as switch is 
actuated, 


Move MAINSTAGE OK PRESS. EC 
SW NO, 1 to CLOSED, 


Move START TANK switch to 5 2 and 27 lights on. 
PRESSURIZED. 28 light off. 
EC ARMED light on. 
ENGINE READY light on. 
ETM | START TANK PRES- 


SURIZED light on. 


START TANK. DEPRES- 
SURIZED light off, 


ms ——— a mes HNN ee Ayer rp ar: arma 


NOTE: Conditions in step 195 occur when voltage is removed and revert when 
voltage is re-applied. Sot ection ie, 


Momenitarily remove 28 woe (pos); EC ARMED light off. 


~” 


ae 


POM yAO TS: ENGINE READY light 
off. 
5 2 light off. 
Move FURL INJECTION TEMP | ETM | FUEL INJECTION TEM- 
switch to NOT SENSED, PERATURE OK light off, 
s 1 light off. 
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| Figure: 4-15. Function-Testing HMlectrical Checkout Console (isheel 36 of 43) 
4.54 Change No 19-5 Aparh LOTT 


R~3825-5 Section IV 
Volume I 


Result 


a EM er Se 


Operation 


Move ARMED TEMP 
LETECT BYPASS 
switch up. 


No visible results. 


Prepare the data recorder to reccrd timing required by step 199 by 
energizing the event recorder and setting chart speed ac NO. 125, 
After conipletion of step, deenergize event recorder. 


ee 


NOTE: There is no requirement in step 199 to verify condition of lights. Their 
vondition (on or off) is directly yelated to the associated pen on the event 
recorder. See figure 4-17 for information on the interrelation of panel 
indicators. Lighis without associated pens are listed, and their condi- 
tions noted, for reference purposes only. 

Event recorder indicates on and 

off cycling as shown in Sequence 

B of figure 4-16. 


Momentasity depress 
ENGINE START switch. 


3 and 7 lights on momentarily 
when ENGINE START switch is 
depressed. 


HELIUM SOL, ENERGIZED light 
cycles with pen 4 of event re- 
corder. 


IGN, PHASE SOL. ENERGIZED 
light cycles wita pen 5 of event 
recorder. 

START TANK DISCH, SOL. 
ENERGIZED light cycles with 
pen 9 of event recorder. 


MAJNSTAGE SOL, ENERGIZED 
light cycles with pen 12 of event 
recorder. 


ARMED light cycles with pen 2, 
of event recorder. 


Move SEQ CONT switch 
to CLOSED. 


No visikle results, 


Check continuity between 
J9-M and J9-N. 


Continuity. 


Ser 


Figure 4-15. Fiunction-Testing Flectrical Checkout Console (Sheet 37 of 43) 
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Section IV 


iZ 


Figure 4-15, 


oe 


OFF 


Operation 


Move OBSERVER CUT- 
switch to CUTOFF, 


4-56 Change No. 19 - 5 April 1971 


R-3825~5 
Volume I 


Result 


IGN. PHASE SOL. ENERGIZED 
light oft. 


MAINSTAGE SOL, ENERGIZED 
light off. 


2, 6, 19, 27, 32, 33, 36, and 
40 lights on. 


4, 5, 12, 14, 18, 28, 29, 30, 
and 31 lights off. 


39 light on momentarily. 


HELJUM SOL. ENERGIZED light 
off after one second. 


CUTOFF light on, 
CUTOFF light on momentarily. 
CUTOFF LOCKIN light on. 


MAINSTAGE OK NO, 1 DEPRES- 
SURIZED light on. 


MAINSTAGE OK NO, 2 DEPRES- 
SURIZED Nght on. 


ENGINE READY light on. 
ARMED light on. 


MAINSTAGE OK NO, 1 PRES- 
SURIZED light off. 


MAINSTAGE OK NO, 2 PRES- 
SURIZED light off. 


START TANK PRESSURIZED 
light on. 


START TANK DEPRESSURIZED 
light off. 


IGNITION PHASE CONTROL 
light off. 


MAINSTAGE CONTROL light off. 
IGNITION COMPLETE light off. 


Function-Testing Electrical Checkout Console (Sheet 38 of 43) 


R~-3825-5 Section IV 
Volume I 


Operation Result 


Step 


MAINSTAGE OK light 
off, 


HELIUM CONTROL light 
off after one second, 


2038 Move OBSERVER CUTOFF 36 light off. 
switch to OFF. 
204 | EC Momentarily depress CUTOFF CUTOFF LOCKIN light 
RESET switch, off. 
CUTOFF light off. 
6 and 40 lights off. 
205 | §& Move START TANK switch to 28 light on. 
DEPRESSURIZED. 2 and 27 lights off. 
ARMED light off, 
ENGINE READY light 
off. 
206 | IF Remove jumper wire between No visible results. 


TB2-11 and TB4-8, 


Move START TANK switch to 
PRESSURIZED. 


2 and 27 lights on, 

28 light off. 

ARMED light on. 
ENGINE READY light on. 


START TANK PRES- 
SURIZED light on. 


START TANK DEPRES- 
SURIZED light off. 


Figure 4-15. Function-Testing Electrical Checkout Console (Sheet 39 of 43) & 
Change No. 19 - 5 April 1971 4-57 


Section IV 


R-3825-5 
Volume Tf 


Remove 23 vac (pos) 
from J10-S, 


Apply 28 +2 vde (pos) 
to J239-P, 


Repeat step 199. There 
is no requirement to 
verify timing. 


Momentarily depress 
CUTOFF switch. 
Monientarily depress 


CUTOFF RESET switch. 


Remove 28 vde from 
J239-N and J239-P, 


Remove jumper wire 
between TB4-15 on console 
terminal board and DS13-4 
on rear of SIMULATOR. 
PVPC| Depress circuit breaker. 


PVPC| Move AC POWER switch 


Figure 4-15, 


4.58 Change No. 19 - 5 April 1971 


Result 


ARMED light off, 
ENGINE READY tight off. 
2 light off. 


ARMED light on, 
ENGINE READY light on, 


FLIGHT INST, DE-ENERGIZE 
light off. 


2 light on. 


Same results as in step 199, 


Same results as in step 202 ex- 
cept light 36 on SIMULATOR 
does not cume on. 


Same results as in step 204. 


Step 210 results reversed. 


No visible results. 


No visible results. 


AC POWER ON light on. 


VALVE OPENING meter indi- 
cates 60-70 percent. 


Function- Testing Electrical Checkout Console (Sheet 40 of 43) 


R-3825-5 Section IV 
Volume ! 


Step | Loc | Operation Loe | Result 


218 )S Measure voltage between 50-70 vas. 
right and left red jacks 
under 40 VAC 400 CYCLE. 


219 |S Measure voltage between | TE 25~35 vac. 
right red jack and black 

jack under 40 VAC 400 

CYCLE. 


Measure voltage between | TE 60-80 vac. 
115 VAC 400 CYCLE 
jacks (black is common). 


220 15 


NOTE: Record voltage obtained in step 220. Comparison is made between this 
voltage and ‘hat obtained in step 221. 


—e 


Within 0.5 vac of voltage ob- 


22i Measure voliage between 
115 VAC 400 CYCLE red tained 'n step 220. 
jack and chassis ground. 
222 Move NOMINAL VALVE VALVE OPENING meter indicates 
OPENING switch tu 30-40 percent. 
NOMINAL VALVE 
OPENING. 
223 Move NOMINAL VALVE VALVE OPENING meter indicates 
OPENING switch to 60-70 percent. 
VALVE OPENING. 
224 Move AC POWER AC POWER ON light off. 


switch to OFF. VALVE OPENING meter indicates 


CAUTION: In step 225, oscillograph ground or common lead must not be connected 
to 40 VAC jacks or to 115 VAC red jack, since damage to amplifier 
can result. 


Connect oscilloscope as No visible results. 


follows: 


a. Under 40 VAC 400 
CYCLE, connect 
input A to left red 
jack and input B to 

right red jack. 


225 |S 


Figure 4-15. Function-Testing Electrical Checkout Console (Sheet 41 of 43) b 
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Section IV 


R-3825-5 


Volume f 


Operation 


b. Under 115 VAC 400 
CYCLE, connect 
SCOPE GROUND to 
black jack and EX~- 
TERNAL SWEEP IN 
to red jack. 

226 Adjust oscilloscope 

as follows: 

a. INPUT SELECTOR 

to AC A-B., 


b. MV/CM to 1,000. 


c. MV/CM multiplier 
to 50. 


HORIZONTAL SLOPE 
to (-). 
e. ATTENUATION to X10. 


EXTERNAL SWEEP 
ATTENUATION to 
minimum (counter- 
clockwise). 


to external Sweep. 


TIME/CM to one milli- 
second. 


i. 5X magnifier to OFF, 


Move AC POWER switch 
up. 


227 


Rotate VALVE POSI- 
TION INPUT REFER- 
ENCE potentiometer 
clockwise until signal 
pattern on oscilloscope 
passes through zero to 
an in-phase pattern. 


228 


§ Figure 4-15. Function-Testing Electrical Checkout Console (Sheet 42 of 43) 
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HORIZONTAL DISPLAY 


Results 


No visible results. 


PVPC|AC POWER ON light on. 


VALVE OPENING meter indicates 
60-70 percent, Signal pattern on 
oscilloscope is 180 degrees out- 
of-phase. 


Signal pattern will pass through 

zero to an in-phase pattern when 
VALVE POSITION INPUT REF- 

ERENCE indicates 600-700 dial 

units. 


R-3625-5 Section IV 
Volume [ 


Operation Result 


PVPC |AC POWER ON light off. 
switch to OFF, 


Turn off oscilloscope 
and disconnect leads, 


No visible results, 
Return all switches to OFF or down position. 

Pull out all circuit breakers. 

Deenergize facility power to console. 


Disconnect test cables and install protective dust caps on electrical 
connectors, 


Figure 4-15. Funection-Testing Electrical Checkout Console (Sheet 43 of 43) a 
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R -3825-5 Section IV 
Volume I 


TIME IN SECONDS - SEQUENCE "A" 
TOLERANCE 115% 


Event 
Recorder 
Pen Trace 1 2 3 4 5 6 
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! 
| 
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Figure 4-16. Timing Check (Sheet 1 of 2) 
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Section IV 


Event 


Recorder 
Pen Trace 


R-38 25-5 
Volume J 
TIME IN SECONDS - SEQUENCE "B" 
TOLERANCE 215% UNLESS NOTED OTHERWISE 
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Figure 4-16. Timing Check (Sheet 2 of 2) 
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R-3825-5 Section IV 


Volume I 
Pen = Recorder 
Light Pen 
Number Number Location Nomenclature 
1 1 ETM FUEL: INJECTION TEMPER- 
ATURE OK 
2 2 EC ENGINE READY 
3 3 On momentarily when 
ENGINE START switch 
is actuated. 
q 4 ETM HELIUM CONTROL 
5 5 ETM IGNITION PHASE CONTROL 
6 None EC CUTOFF LOCKIN 
qT None On momentarily when 
ENGINE START' switch 
ig actuated. 
8 None EC On when ENGINE POWER 
circult breaker is actuated. 
9 9 ETM START TANK DISCH., 
CONTROL 
10 None None 
ll None None 
12 12 ETM MAINSTAGE CONTROL 
13 None None 
14 14 ETM MAINSTAGE INITIATED (2) 
15 None Nore 
16 None None 


ETM Engine test monitor panel. 
EC Engine contro! panel. 
(a) On consoles not incorporating MD14 change. 


_ Figure 4-17. Interrelation of Panel Lights (Sheet 1 of 3) 
4-69 


Section IV R-3825~-5 


Volume I 
Pen Recorder’ 
Light Pen 
Number Number Location Nomenclature 
17 None None 
18 18 ETM MAINSTAGE CONTROI, 
19 19 On when MAINSTAGE 
CONTROL goes off. 
20 None None 
21 None None 
22 None None 
23 23 ETM NO, 1 ASI SPARK 
24 24 ETM NO. 2 ASI SPARK 
25 25 ETM NO. 1 GG SPARK 
26 26 ETM NO. 2 GG SPARK 
27 27 ETM START TANK PRESSURIZED 
28 28 ETM START TANK DEPRES- 
SURIZED 
29 29 ETM IGNITION COMPLETED 
30 30 ETM MAINSTAGE OK 
EC MAINSTAGE OK NO, 1 
PRESSURIZED 
31 31 ETM MAINSTAGE 
EC MAINSTAGE OK NO. 2 
PRESSURIZED 
32 32 EC MAINSTAGE OK NO. 1 
DEPRESSURIZED 


ETM Engine test monitor panel. 
EC Engine control panel. 


Figure 4-17. Interrelation of Panel Lights (Sheet 2 of 3) 
4-70 


R-3825-5 Section IV 


Volume I 
~ Pen Recorder 
Light Pen 
Number Number Location Nomenclature 
33 33 EC MAINSTAGE OK NO, 2 
DEPRESSURIZED 
34 None None 
35 None None 
36 36 On when OBSERVER CUTOFF 
Switch is energized. 
37 None None 
38 None None 
39 39 EC CUTOFF 
40 40 EC CUTOFF ILOCKIN 


EC Eingine control panel. 


A 


Figure 4-17. Interrelation of Panel Lights (Sheet 3 of 3) 
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Figure 4-22. Spark Monitor Panel Wiring Diagram 
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Figure 4-22, Propellant Utilization Valve Position Controller 
Panel Wiring Diagram 
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Step] Loe] Operation [Loe a ~~ Regult 


NOTE: Whenever this test requires adjusting a potentiometer, loosen locknuts 
io make adjustments, then retighten sufficiently to prevent inadvertent 
movement of adjustment screw. Results shali he obtained with locknuts 
tightened, 


meaner i cenlicherrnas ons indian ier aetaeeentemttr edtonakemaend 


Le 6 RAE ere 


_ 


Connect self-check cables (figure 4-14). There is no need to connect 
test cable from J3 to J13 connectors; however, iastallation of this 
cable does not adversely affect this test. Connect facility electrical 
cables and supply power. 


2 If circuit boards are installed in the checkout console, disconnect 
P3 plug from connector J3 on rear of SPARK MONITOR panel. 


3 Obtain oscilloscope, test cable, counter recorder, and multimeter 
listed in figure 4-13. Connect test equipment as follows: 


a. Oscilloscope, counter recorder, and multimeter to SIMULATOR 
panel SPARK EXCITER MONITOR TEST SIMULATOR OUTPUT 
jacks. Connect negative test leads of the 3 instruments to COM jack. 


b. Circuit hoard to be tested to SIMULATOR panel SPARK 
EXCITER MONITOR TEST BOARD TEST connector with test cable. 


Te teeiniah Rath elietemeimebtihiam a 


CAUTION: Lay circuit board on an insulated surface to prevent a short circuit 
and possible damage to equipment. 


Depress 28 VDC POWER 
circuit breaker. 


PTET ere Ta fa EES 


No visible results, 


61 


Depress ENGINE POWER 
circuit breaker. 


8 iight on. 


Move switch immediately | BC ENGINE GROUND POWER 
below ENGINE GROUND light on. 
POWER light to ON. 


MAINSTAGE OK NO, 1 
DEPRESSURIZED light on. 


MAINSTAGE OK NO, 2 


: DE PRESSURIZED light on. 


Figure 4-27. Funetion-Testing Spark Exciter Monitor Circuit Boards 
(Sheet £ of 4) 


4-84 Change No, 7 - 12 February 1968 


R-3825-5 
Volume I 


Operation 


Move BUS SELECT 
switch to CONTROL, 


Move FACILITY READY 
awitch to READY. 


Move TEST/FIRE 
SELECT switch to 
OK TO TEST. 


Depreas TEST POWER 
circuit breaker. 


Move SIMULATOR switch 
to ON, 


Sectlon IV 


RCE AS 


Result 


ENGINE BUS VOLTAGE meter 
indicates 24-30 vdc. 


START TANK DEPRESSURIZED 
light on. 


IGNITION BUS ARMED light on. 


FLIGHT INST. DE-ENERGIZE 
light on. 


18, 28, 32, and 33 lights on. 


No visible resulta, 
FACILITY READY light on, 


No visible resulta. 


TEST light on. 
Multimeter indicates 6.0310.3 | 
volts. 


Oscilloscope indicates a 1-2 
voit pulae, 


Counter recorder indicates 
33 +1 pulses. 


results of step 11 are not obtained, perform ateps 12 through 14. 


lf resvlis of step 11 are obtained, proceed directly to step 15. 


volts. 


cates a 1~2 volt pulse. 


Adjust DC LEVEL potentiometer until multimeter indicates 6.00.3 g 


Adjust PULSE AMPLITUDE potentiometer until oscilloscope indi- 


Figure 4-27. Functlon-Teasting Spark Exciter Monitor Circult Boards 


(Sheet 2 of 4) 
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Operation Loc Result 


ponte 


Adjust PULSE RATE potentiometer until counter recorder indic: :s 
33 +1 pulses per second. 


Remove oscilloscope positive test lead from SPARK EXCITER 
MONITOR TEST SIMULATOR OUTPUT and connect it to R19 
(opposite side of resistor from reference designation R19) on spark 
exciter monitor circuit board, Remove multimeter positive test 
lead from SPARK EXCITER MONITOR TEST SIMULATOR OUTPUT 
jack on SIMULATOR panel and connect it to +C2 on spark exciter 
monitor circuit board. 


| 
NOTE: It may be necessary to remove varnish from component leads to estab- 
lish positive electrical contact. 
| 17 


18 


AE EEN PE | 


Adjust potentiometer it2 clockwise on spark exciter monitor circuit 
board until a minimum of +20 vde appears on the multimeter, Fe- 
adjust potentiometer R2 counterclockwise until +20 vde disappears 
on multimeter. Slowly readjust potentiometer R2 clockwise until 
+20 vde minimuin just appears on multimeter, and do not readjust 
potentiometer in either direction. 


Adjust potentiometer R16 clockwise on spark exciter monitor circuit 
board until pulse appears on the oscilloscope; then readjust potentio- 
meter counterclockwise until pulse just disappears. 


Disconnect test leads from circuit board and reconnect test equip- 
ment (ascilloscope, counter recorder, and multimetez) so that the 
following test leads are connected: 


a. Negative leads of all the test instruments to SPARK EXCITER 
MONITOR TEST SIMULATOR OUTPUT COMM jack. 


b. Positive lead of oscilloscope TRIGGER INPUT to SPARK 
EXCITER MONITOR TEST SIMULATOR OUTPUT red jack. 


c. Positive lead of multimeter to SPARK EXCITER MONITOR 
TEST BOARD TEST 24-32 V jack. 


d. Positive leads of oscilioscope and counter recorder to SPARK 
EXCITER MONITOR TEST BOARD TEST 0-10 V jack. 


Set oscilloscope as follows: 
a, SENSITIVITY to 5 volts per centimeter. 
b, SWEEP SPEED to 0.1 second per centimeter, 
TRIGGER MODE switch toH. F. SYNC. 
d, TRIGGER SLOPE to EXTERNAL POSITIVE, 


19 


er ee 


Figure 4-27, Function-Testing Spark Exciter Monitor Circuit Boards 
(Sheet 3 of 4) 
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Operation Result 


Adjust PULSE RATE 
potentiometer to increase 
in increments of one pulse 
per second, After each 
pulse increase momen- 
tarily actuate RESET 
switch until multimeter 
indicates 24-32 7de within 
500 +300 milliseconds, as 
indicated on the oscillo- 


Counter record>r indicates 
36-41 pulses per second. 


cope, 
NOTE: If results of step 20 are not obtained, repeat steps 16 through 20. 


Indications disappear from 
oscilloscope, counter recorder, 
and multimeter. 


Move SIMULATOR switch 
to OFF, ; 


Move SIMULATOR switch 
to ON. 


Oscilloscope indicates 36-41 
pulses per second, with ampli- 
tude of 5-10 volts per pulse. 


NOTE: Oscilloscope indicates 24-28 milliseconds per pulse. 


a3 & |Move SIMULATOR switch Indications disappear from 
to OFF, oscilloscope, counter recorder, 


and multimeter, 


24 Disconnect test equipment. 
oe ee TR TOE SO IN See tence charac adienae mac auelcarnee nmtenrae trae cerns tetentnateediade se ouoaelicntatamanonetmenrararranal 


Figure 4-27. Function-Testing Spark Exciter Monitor Circuit Boards 
(Sheet 4 of 4) 
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4-28. CALIBRATION REQUIREMENTS FOR ELECTRICAL CHECKOUT 
CONSOLE INSTRUMENTS, 


4-29, The engine control panel voltmeter and propellant valve opening meter 
shall be checked to ensure an accuracy of @ percent of full scale, The propel-~ 
lant valve opening METER CALIBRATE switch shall be in CALIBRATE position 
and 25 vde applied to test jacks, Perform a 5-step calibration of 20 percent 

(5 vdc) for each step. Twenty-five -vde is 100 percent of scale. When calibrating 
the voltmeter, ensure that cable assemblies ave disconnected from the console 
interface to prevent 50 vde from being applied to the engine control bus. 


4-30. MAINTENANCE OF ELECTRICAL CHECKOUT CONSOLE COMPONENTS, 
4-31, Maintenance of components consists of removing, installing, testing, and 
calibrating, The console is function-tested after component installation or 
calibration (paragraph 4-25), See figures 4-14 and 4-19 through 4-27 for instal- 
lation of electrical cables. 

4-32. REMOVING AND INSTALLING COMPONENTS. 

4-33, PANELS, 


a, Open rear access door or remove panels below ENGINE TEST/MONITOR 
and ENGINE CONTROL panels. 


kb. Disconnect electrical connectors and ground wire from panel to he removed, 


c. Remove retaining screws from front of console panel and slide pane] from 
console. 


d. Install panel in reverse order of removal. Torque screw securing panel 
to 38-46 inch-pounds and nuts securing ground wires to 8-10 inch-pounds. 


4-34, CIRCUIT BOARDS. 
a. Remove SPARK MONITOR panel as outlined in paragraph 4-33, 


b. Remove spark exciter monitor from SPARK MONITOR panel, then remove 
cover and plate from spark exciter monitor. 


CAUTION 


Screws securing the cover and plate «re Torq-Set types 
and require special screwdrivers. Use of a different 
screwdriver may damage the screw. 


4.98 
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c. Remove circuit board by pullirg straight out. There is no need to 
disconnect electrical connector from circuit board. 
NOTE 
The 4 identical circuit boards are connected as follows: 
NO, 1 ASI SPARK to P1, NO. 2 ASI SPARK to P2, NO. 1 
GG SPARK to P3, and NC. 2 GG SPARK to P4. 

d. Reinstall in reverse order of removal. Torque screws securing plate to 
16-20 inch-pounds, screws securing cover to 133-163 inch-ounces, and screws 
securing spark exciter monitor to SPARK MONITOR panel to 9-11 inch-pounds, 
4-35, TESTING COMPONENTS. 
4-36. SPARK EXCITER MONITOR CIRCUIT BOARDS, Two procedures can be 
used to test the circuit boards. One procedure, using the spark monitor turbine 
overspeed cutoff test set 9024499-21, is in R-3825-5, Volume II. The other 
procedure uses Electrical Checkout Console G1037 incorporating MD10 change. 
To test a circuit board using the checkout console, see figure 4-27. 
4-37. CALIBRATING COMPONENTS. 
4-38. ADJUSTING TIME DELAY RELAY, 

a. Remove applicable panel from console. Refer to paragraph 4-33, 


b. Chtain the following test equipment: 


(1) Millisecond timer, MST500-4-6 (Standard Electric Time Co), or 
equivalent. 


(2) Regulated power supply, 0-80 vdc. 
c, Connect timer leads to relay terminals 7 and 3. 


d. Fnergize relay with 28 vde. Terminals 1 and 6 are positive; 8 negative. 
See figure 4-28 for relay designation and timing requirements. 


e. ‘To increase relay timer, turn adjustment screw clockwise. 
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Relay Designation and Type (@) Relay Timing in Seconds 


Ground Relay Panel 


¥%.11 (pickup) 1.0 40.10 
K12 (dropout) 1,5 40.15 
K15 (sickup) 0.5 +0. 50 
K16 (dropout) 180.0 418.0 
K23 (pickup) 0.5 40,05 
Simulator Panel 
K4 (pickup) 1,0 +0. 10 
K7 (pickup) 0.5 +0.05 
K11 (pickup) 0.55 40.05 
K13B (pickup) 0.7 40.07 
K14 (pickup) 3.0 40.30 


(a) Terminal 7 is normally closed on dropout, and normally open on pickup 
relays. 


samt 


Figure 4-28, Time Delay Relay Timing 


4~100 


R-3825-5 Section V 
Volume I Contents 
Paragraphs 5-1 to 5-2 
SECTION V 
FLIGHT INSTRUMENTATION CHECKOUT CONSOLE G1035 
WARNING 
FLIGHT INSTRUMENTATION CHECKOUT CONSOLE G1035 AND DATA 
RECORDER CONSOLE G3121 MUST BE OPERATED BY AUTHORIZED 
____PERSONNEL TRAINED IN THE USE OF THE EQUIPMENT. 


TABLE OF CONTENTS 
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5-47 Cleaning Blower Filter re re ee ee 5-66 
9-48 Cleaning Signal Conditioner Amplifier Contacts ae oe 5-66 
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5-1. DESCRIPTION AND LEADING PARTICULARS FOR FLIGHT INSTRUMEN- 
TATION CHECKOUT CONSOLE. ete 


5-2. The flight instrunentation checkout console (figure 5-1) per.urms calibra- 
tion checks of the engine flight instruinentation system to ensure engine instru- 
mentation acceptability. The console consists of two cabinets mounted on a base, 
one containing the electrical panels and one providing a storage area. Incorpo- 
rated ja the console base are provisions for handling the console with a forklift. 
Access doors are provided on the front of the storage cabinet and the rear of each 
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Figure 5-l. Flight Instrumentation Checkout Console 
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cabinet. The standard 19-inch electrical panels consists of a blower, power 
supply, calibration control, signal conditioner, digital voltohmmeter, data 
printer panels on the console face, and an electrical interface panel in the rear, 
A plug mold bus strip mounted in the console contains receptacles to provide 
power for the digital voltohimmeter, digital recorder, and blower, The blower 
circulates cooling air throughout the console. Internal cubles interconnect the 
electrical panels, External electrical cables interconnect the associated ground 
support equipment and the engine, and are stored in the console storage cabinct, 
See figure 5~2 for leading particulars of the console. Instructions for the use of 
the console are in Technical Manuals R-3825-3, Volume I, and R-3825-2, 


A ETRE ST TD FE TTT SOTA OP 


Dimensions 
Height 78.5 inches 
Width 45.0 inches 
Depth 26.0 inches 
Storage Cabinet Height 86.0 inches 
Weight 550 pounds 
Power Requirements 115 45 vac, single-phase 
60-cycle, 15-ampere. 
Panels Standard 19-inch, 
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Figure 5-2. Leading Particulars for Flight Instrumentation Checkout Console 


5-3. POWER SUPPLY PANEL. 


o-4, Fhe power supply panel (figure 5-3) provides a regulated source of 28-vdc 
power to the calibration control panel, signal conditioner panel, and engine 
instruments, The solid-state power supply utilizes facility-supplied 115-vac 

power to provide the 28-vde power. The pencl contains voltage and current controls 
and meters. Voltage controls are provided for hath coarse and fine adjustments, 


d-9. CALIBRATION CONTROL, PANEL. 
5-6. Calibration contro] panel 9025079 and 8025102-21 (figure 6-4) provide the 


necessary Circuitry to select the calibration test to be performed through the data 
entry modes. The panel is slope-mounted on the console and contains a timer 
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Dimensions: 19% 7 inches, approximately 
Weight: 100 pounds 


Power input: 115-vac, single-phase, 60-cycle, 
25-ampere 


Power oulput: 0-36 vdc, 30-ampere 
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Figure 5-3. Power Supply Panel 
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pate circuit, terminal boards, signal-switching modes and interconnecting cir~ 
cultry, The pare? has a five-ampere rating and weighs 15 pounds. The face of 
the panel is divided into six sections: POWER, MODE, PRESSURE TEST, TEM- 
PERATURE TEST, VALVE POSITION TEST, and SPEZD AND FLOW TEST. 


o~7. ‘The POWER section consists of a 115-vac and 28-vde circuit breaker, two 
power indicating switch-lights, two voltmeters, a test light switch, and two heater 
control switch-lights. The power section controls and monitors voltage distribu- 
tion throughout the console, 


5-8. ‘The MODE section consists of a mor'e-selector switch-light and a mode- 
reset locked-in light. The mode-selector arms the calibration panel, allowing 
checkout from this panel only. ‘Che mode-reset locked-in light come.s on if a 
signal from another source has been initiated, indicating that the caliu.-ation panel 
is bypassed and is in a standby condition, only when the calibrate mode nas been 
selected 


299, Che PRESSURE TEST section and the TEMPERATURE TEST section con- 

sist of pressure select and temperature select switch-lights, high- and low-eali- 
bration test switch-lights, and a 27-channel switch-light keyboard with a master 
release switch, These sections select the type of parameters to be checked, the 
individual parameter, and the level of calibration. 


9-10, The VALVE POSITION TES section consists of a valve position select 

switch-light anda 9-channel switch-Jight keyboard with a master release switch. 
This section selecls any one of six valve-position potentiometers and provides a 
connection to the digital voltohmmeter from the wiper at the valve potentiometer. 


d-11, The SPEED AND FLOW TEST section consists of a speed and flow select 
owitch-light and a 9-channel select switch keyboard with a master release switch, 
This section selects the proper transducer and induces a set frequency to the 
transducer coil to simulate pump speed or propellant flowrate. 


5-12. DIGITAL VOLTOHMM.ATER, 


5-13. The digital voltohmmeter (figure 5-5) provides a visual display of the 
analog, information obtained fron the calibration control panel, and further pre- 
pares the output signals for data printout. The voltohinmeter operates on 115-vae 
power provided from the ac bus strip, and is comprised of two units, a data 
rexdout and a contrel panel. Power selection, function, and mode switches are 
incorporated on the control pane), and a display instrument on the readout panel. 
Interconnecting electrical cables are supplied with the units, The voltohmmeter 
has a range of 49.001 to 999,9 vde, a rating of 1,6 amperes, and a weight of 

70 pounds. Complete information can be obtained from the Operation and Service 
Manual for NLS Model M24 (Non-Linear Systems, Inc) included with the flight 
instrumentation checkout console. 
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AND DATA PRINTER 


Figure 5-5. Digital Voltchmimeter and Digital Recorder 
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9-14, DIGITAL R&CORDER. 


$-15. The digital recorder (figure 5-5) prints data received from the digital volt- 
ohmmeter, The recorder operates on 115-vac power provided from the bus strip. 
Information can be obtained from the Operation and Service Manual for NLS Model 
155 Printer (Non-Linear Systems, Inc) included with the flight instrumentation 
checkout console. An electrical cable interconnects the digital voltohmmeter and 
the digital recorder. 


5-16. SIGNAL CONDITIONER PANEL. 


5-17. The signal conditioner panel 9024509-11 and 9025103-41 (figure 5-6) distri- 
butes the required test signals to the transducex being tested. Speed and flow and 
temperature transducer ontput signals are then conditioned to a recordable level. 
The signal conditioner panel is track-mounted in the console. Rating is 25 amperes 
for 28 vde and 15 amperes for 115 vac. ‘Che signal conditioner panel weighs 90 
pounds and consists of a signal penerator, pulse-rate integrators, amplifiers, 
circuit boards, circuit breakers, power indicating liyhts, a 5-vde power supply, 
terminal boards, and interconnecting, circuitry, 


5-18, The signa) generator pulse-rate integrator receives the signal supplied 
from the speed or flow transducer under test. This signal is fed into the pulse- 
rate integrator, converting: it into a 5-vde output so it can be recorded oa the 
voltochmmeter and digital recorder, ‘The inteprator also allows the input signal 
to pass through a scaler circuit capable of scaling the signal at ratios of 100:1, 
10:1, and t:J, to recurd the signal on an oscillograph, 


D-19, ‘The signal penerator is desipned to generate five frequency output signals, 
at 200, 1,692.6, 2,000, 5,300, and 5,500 cps. These signals supply the fre- 
yuencies necessary to excite the coils of the speed or flow transducer under test, 
thus simulating a condition at which the transducer is checked. The amplifiers 
and circuit boards amplify and condition the signal received from the temperature 
transducer under test. ‘Phe 5-vde power supply installed on the front of the panel 
supplies the low vollage necessary to operate the engine-mounted transducers 
while under test, 


9-20, ACCESSORIES, 


§-21. Accessories consist of external interconnecling cables, harness, adapters, 
and circuit cords. See figure 5-7 for accessories and use. 
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Figure 5-6. Signal Conditioner Panel 
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Nomenclature 


Cable 
Cable 
Cable 
Cable 


Cable (4) 
Cable (a) 
Cable (a) 
Cable (a) 
Cable (a) 


Cable 


Cable 


Cable Harness 


Adapter 


Part Number 


19-9017533 


19~9017534 


19-9017535 


19-9017536 


19-9019904 
19-9019905 
19-9019906 
19-9019907 
19~-9019908 


19-9025058 


19-9025059 


9025117 


9024512 and ~11 
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(a) Stored in Data Recorder Console G3121, 


rermercen oer 


R~-3825~-5 
Volume [| 


Vype Number 
Per NAS-27093 


TP229 


TP230 


TP23) 


TP232 


TP233 
TP234 
TP235 
PP236 
TP237 


TP262 


T P2683 


Use 


Interconnects console and 
enpine interface. 


Interconnects console and 
engine interface. 


Interconnects console and 
engine interface. 


Interconnects console and 
data recorder console, 


Self-checkout, 
Self-checkout. 
Self-checkout. 
self-checkout, 

Self- checkout. 
Interconnects console and 
engine interface plugs 
P1086 and P1156. 
Interconnects console and 
clectrical cheekout con- 
sole for engine checkout, 
Interconnects cable as~ 
sembly 19~9017533 and 
engine interface plugs 
J1IOA and Ji11A, 

Adapt cable 19--9017532 


to engine Interface plugs 
P1093 and P156, 


Figure 5-7. Flight Instrumentation Checkout Console Accessories (Sheet 1 of 2) 
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Volume | Paragraphs 5-22 to 5-24 
Type Numbor 
Nomenclature Part Number Per NA§-27093 Use 
Adapter 9024512-21 Adapts cable 19-9017533 
to engine interface plug 
P109, 
Adapter 9024612-S1, ~41, Adapt cable 19-9017534 
and -51 to engine interface piugs 
P105, P106, and P1107, 
Adapter 9024512-61, -71 Adapt cable 19-9017595 
and -01 to engine inierface plugs 


P153, P1i54, and P155. 


Circuit Cord (>) 2758-8 or 2631-8 Retained for use in ampli- 
fier 2534 for checkout of 
engines with a 200-300 
degree transducer. 


Circuit Cord () 2958-9 For use in amplifier 2534 
for checkout of engines 
with a 200-500 degree 
transducer, 


Cee ee caumemanmmmneniieeienmummmed 


(b) Store in shipping container and in console drawer when not installed for 
engine checkout. 


Figure 5-%. Flight Instrumentation Checkout Console Accessories (Sheet 2 of 2) 


§~22, THEORY OF OPERATION. 


9-23. Facility power is supplied to the power supply panel and the signal condl- 
tioner panel. Power is supplied to the digital voltohmmeter and divital recorder 
by depressing the circuit breaker on the signal conditioner panel. The power 
supply panel supplies regulated 28 vdc to the power circult breakers. Depress- 
ing the circuit breakers and power switches on tha panel energizes the panel cir~ 
cuitry for operation. 


§-24, Depressing the mode switch-light to CALIBRATE energizes the circuitry 
for a desired test. A pressure transducer calibration check is accomplished by 
depressing the pressure select switch-light, selecting a channel number and fhe 
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desired calibration lest switch-light, then allowing a signal to be transmitted to 
the transducer under test. The transducer returns an output signal through the 
flight instrumentation congole circuitry to the digital voltohmmeter and the digital 
recorder, for display and recording. 


5-25, A temperature amplifier calibration check is accomplished in the same 
manner as the pressure transducer check, except that the TEMPERATURE 
SELECT switch-light is depressed. The calibration signal from the control panel 
is sent to the amplifiers in the signal conditioner panel. The amplifiers transmit 
an output to the digital voltohmmeter and digital recorder for display and record- 
ing. 


5-26, A valve position check is accomplished by depressing the VALVE POSITION 
SELECT switch-light, selecting a channel number, and allowing the norninal valve 
position indicator signal to be transmitted to the digital voltohmmeter and digital 
recorder for display and recording. 


5-27, A speed and flow calibration is accomplished by depressing the SPEED 
AND FLOW SELECT switch-light and selecting a channel number connecting the 
signal generator in the signal conditioner panel, to excite the transducer coil with 
the test frequency. ‘The ovtput signal from the transducer Is routed through the 
pulse-~rate integrator, converted to a dc voltage signal, and sent to digital yolt- 
ohmmeter anc digital recorder for display and recording. 


5-28. CONFIGURATION CHANGES--MANUAL EFFECTIVITY, 


5-29. Modifications incorporated changing the configuration of the flight instru- 
mentation checkout console are Listed in figure 5-8, 


Approved Incerporated in 
ECP No, MD NO. Manual Dated 
J2~-132 2 14 May 1964 
J2~133 1 2 November 1964 
J2-143 3 14 May 1964 
02-217 4, 6 21 May 1985 
J2-219 4, 5 21 May 1965 
J2-267 4,9 26 January 1965 
J2~2%2 4, 10 21 May 1965 
J2-291 4,8 2 November 1984 
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Figure 5-8. Configuration Changes--Manual Effectivity. 
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5-30. To record and identify these modifications, the part number of the affected 
panel is changed and the configuration of the changed console is identified by a 

MD number. (For an explanation of the MD numbering system, refer to config- 
uration identification in the Introduction.) To determine the part number of a | 
panel or cabinet required for a console configuration, see figure 5-9. Panels 

not listed emain unchanged. 


Calibration Signal 
Control Conditioner 
Pane} Panel Cabinet 
MD10 9025 102-21 9025103-41 9017530-21 
MD4& 9025079 9024509-11 9017530-21 


Figure 5-9, Flight Instrumentation Checkout Console Panel 
aud Cabinet Configurations 


5-31. MAINTENANCE REQUIREMENTS FOR FLIGHT INSTRUMENTATION 
CKECKOUT CONSOLE, ie 

9-32, Maintenance tasks required on the flight instrumentation checkout console 
are listed in figure 5-10. Information presented outlines the tasks to be per- 
formed, when the tasks shall be performed, and reference to data necessary to 
accomplish these tasks. 


5-33. FUNCTION-TESTING, 


5-34, Function-testing the console must be performed in the order specified and 
at an ambient temperature of 75° 125° F, If results other than those specified 
occur, the test must be terminated and the defective part repaired or replaced. 
Personnel must take the necessary safety precautions [or electrical equipment 
during function-testing of the console, See figure 5-11 for console electrical 
cabling diagram. Sve figure 5-12 for function-testing procedures, figure 5-13 for 
remote print command gate circult test setup, figure 5-14 for an example and ex- 
planation of digital recorder printouts, and figure 5-1 for console electrical 
schematic, 


5-35. The function-test procedures include a complete test and an abbreviated 


test. A complete test is accomplished by performing all steps in the procedure. 
An abbreviated test is accomplished by omitting steps preceded by an asterisk. 
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Section V 


Requirements 


Inspect console for complete- 
hess. 


Inspect electrical cables and 
internal wire harnesses for: 


Broken or frayed in- 
sulation, 


Damaged connectors. 


Paint calibration control and 
signal conditioner panel. 


Paint cabinet. 


Install protective caps on 
external electrical connec~ 
tors and receptacles. 


Function-test console, 


Test temperature-test 
circuit, 


Receiving 
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Special 


Reference/Remarks 


Refer to paragraph 5-20 for 
accessories for console. 


Replace cable or harness. 
See figures 5-20 and 5-21. 


When damaged, paint surfaces 
with enamel (Federal Specifi- 
cation Tf’-E-529); color 29440 
(Federal Standard 595), 


When damaged, paint surfaces 
with air-dry enamel; light gray 
ALG and dark gray ADG, 
(Stantron) , as applicable. 


Whenever connector or re- 
ceptacle is not in use. 


Every 6 months. Refer to 
paragraph 5-33 and perform 
abbreviated test if console 
has not been repaired, modi- 
fied, or moved. Function- 
test completely every 2 years 
mininium or after repairing, 
modifying, or moving console, 


Whenever temperature param- 
eters fail to meet engine 
checkout specifications. Refer 
to paragraph 5-36, 


Figure 5-10, Maintenance Requirements for Flight Instrumentation 
Checkout Console (Sheet 1 of 2) 
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Receiving 


Requirements Reference/Remarks 


* | Special 


Every 6 months. See figure 
5-20. 


Continuity-test external check-~- 
out cables, 


Every 6 months. Refer to 
parayraph 5-38. 


Check accuracy of digital 
voltmeter, 


Every 6 months. Refer to 
paragraph 5-38, 


Calibrate console instru- 
ments. 


As required to maintain clean-~- 
ness. Refer to cleaning in 
section [. 


Clean console interior and 
exterior surfaces and ex- 
ternal electrical cables. 


As required to maintain clean- 
ness of electrical circuitry. 
Frequency of cleaning depends 
on environment in which con- 
sole is used, Refer to para- 
graph 5-48, 


Clean electrical panels, 


Every 90 days. Refer to 
paragevaph 5-47, 


Clean blower filter. 


Every 90 days. Kefer to 
parapraph 5-48, 


Clean signal conditioner 
amplifier connector ribbon 
contacts. 


very 60 days, Refer to 
Operation and Service manual 
for NLS Model 155 Printer 
(Non-Linear Systems Inc, ) 


Lubricate data printer. 


Whenever console is not In 
use, Refer to paragraph 5-40. 


Prepare console for storage, 
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Figure 5-10, Maintenance Requirements for Flight Instrumentation 
Checkout Console (Sheet 2 of 2) 


Section V R-3825-5 
Volume I 


CONSOLE INTERFACE 


Je DATA RECORDER CONSOLE Galley 


POWER DISTRIBULION 4. -GOI99OD 052 


- 
PANEL. i) -.— —-—_- 
ae eee eg 


[ee us vAC | f 
- NPUTRAL 


FLIGHT m- 
INSTRUMENTATION f 90/9917 
SIMULATOR 2 = = 
N a 
PANEL F 4 


FACILITY POWEF 


RECORDING 
OSCULOGRAPH 


Ut 


TY Raa A are FS OS 


Pe70 — 19-901990'7(-1 236) 
cad eae 


gf PONIES 9O1D9I2 ~— . t 
\—|§ 
VOID) y AERA 90/7536 (10242) 
pa hi, laa eas Pills elated a coat es nae ea ah 
cent emenem ae LOLII2O—— — | 
er 
| LVENT &FCOMDER ra vO 
toni e3! é| PANEL ‘ ral salsa Bk 19 9019905 (10234) 
9 ! Of -- fs coe een et os = mmr See 
catia et ale etna — 19-90199 08(7P237 
L. as 9-901990B(TP23 
ke ge PONG ND a a NN i ee 
ae f 
eA £0 fn icine OO ris 19 9019906(7P2.95) 
y~7 -9NIS9H DOIPPIG-~~ F ae 19 999040 TP233) 


eT A at OA 


Tsientaemenddheicintnesin  iteteaenstinbendemmmmemmnrhemmmmmmiemian pathietniaibetientdhiemintimter manent ens pene t 


Figure 5-11, Flight Instrumentation Checkout Console 
Electrical Cabling Diagram 
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Step 
NOTE: 
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Volume I 


Loc Operation Loc Result 


The following abbreviations are used in this figure: 
B Blower Panel 

cc Calibration Control Panel 

UDP Data Printer 

DR Data Recorder G3121 


DRER Data Recorder Event Recorder 
Panel 


DRS Data Recorder Sinudator 
Panel 


DVM Digital Voltohmmeter 


IF Interface Panel 

Loc Location 

PS Power Supply Panel 

sc Signal Conditioner Panel 


TH Test Wgquipment 


Nelete steps preceded by asterisks (*) when performing an abbrevieted 
funcrion-lest. See figure 5-10 for requirements for performing complete 
or abbreviated function-tests. 


Whenever voltage adjustment is required during this test, ensure locks 
on adjustment knobs (on panels incorporating locks) are loosened before 
and tightened after adjustment is made, Results are to he obtained with 
locknuts tightened. 
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Figure 6-12. Function-Testing Flight Ingtrumentation Checkout Console 
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*2 


*3 


*4 


#5 


Operation 


Obtain the following test eqcip- 
roent: 


‘ 


a. Multimeter, Model 630 
(Triplett), or equivalent . 


b. Frequency Counter, Model 
623CR (Hewlett Packard), 
or equivalent. 


c. Data Recorder Console 
G3121. (Data Recorder 
Console G3121MD4 or MND8 
can be used Wth Flight 
Instrumentation Checkout 
Console G1035MD4 or MD1Q) 


Pull out 115 VAC and 28 VDC 
circuit breakers. 


Measure resistance between 
negative (-) terminal and 
ground terminal, 


Measure resistance between 
power supply ground terminal 
and J223 n, 


Measure resistance between 
the followlng: 


a. J223 n and k. 


b. J200 Band C, 


ec. J200 Cand E. 


Depress the following RELEASE 
switches: 


a. PRESSURE TEST L 


Result 


Greater than 50K ohms, 


Greater than 50K ohms. 


Less than one ohm. 
Greater than 50K ons. 
Geeater than 50K ohms, 


No visiblo results. 


Figure 5-12. Function-Testing Flight Instrumentation Checkout Console 
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TEMPERATURE TEST. 


oe 


c. VALVE POTION TEST. 
d. SPEED AND FLOW TEST. 


Ensure that ali POWER switches 
are in the off position. 


Connect external cables between 
flight instrumentation checkout | 
console and data recorder con- | 
sole. (See figure 5-11.) 


Connect facil‘zy power. See 

figure 5-11 for power and cabie 
requirements. 

Move POWER switck to ON. PS POWER sight ur. 
Adjust OUTPUT VOLTAGE 

knobs uniil 28 £1.5 vde is in- 
dicated on VOLTS DC meter. 

Adjust MAXIMUM CURRENT PS No visible results. 
ADJUST knob to 39. 


Depress 25 AMP and 15 AMP sC No visible results. 


circuit breakers. 


2 
reer 


Depress 115 VAC circuit CC STANDBY cz CONSOLE 
breaker, POWER ON light on, 

If CONSOLE POWER ON light Co CONSOLA POWER ON 
is on, momentarily depress light off, 

CONSOLE POWER ON switch- 

light. STANDBY light on, 
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Figure 5-12. Function-Testing Flight instrumentation Checkout Console 
(Sheet 3 of 21) 
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Operation 
Momentavily depress CON~ 
SOLE POWER ON switch-light. 


17 CC 


18 | CC 
19 | CC | 


Depress 28 VIC circuit 
breaker, 


if INSTRUMENT BUS 

POWER ON light is off, 
momentarily depress INSTRU- 
MENT BUS POWER switch- 
light. 


Momentarily depress TEST 
LIGHTS switch. 


(Deleted) 


“Figure 5-12, 
(Sheet 4 of 21) 
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Function- Testing Flight Instrumentat 


Result 
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CONSOLE POWER ON 
light on. 


STANDBY light off, 


115 VAC POWER ON 
light on, 


Blower operates. 
STANDBY or INSTRU- 
MENT BUS POWER ON 
light on. 

CALIBRATE or RUN 


If INSTRUMENT BUS 
POWER ON light is on, 
the following also occur: 


light on. 


28 VDC meter indicates 
28 +3 vde. 


28 VDC POWER ON 
light on. 


INSTRUMENT BUS 
POWER ON light on. 


STANDBY light off, 
CALIBRATE or RUN 
light on. 


28 VDC meter indicates 
28 «3 vde, 


All lights on panel on 
momentarily except 
CHANNEL NO. lights. 


107) Checkout Console 


Zi 


22 


23 
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Operation 


Rotate switches as follows, DV 
then allow 15 minutes for 
warm-up before operating: 
a. POWRR to ON. 

b. Function to VDC. 

ec. MODE to STANDBY. 
Disconnect the following: 

a. P210 from J210. 

b, 222 from 3222, 
Connect test leads between 
power supply panel OUTPUT 
terminals and ihe following: 
a. J210 Ato + (positive). 
b. J410 B to - (negative). 


Rotate MODE switch to CONT. DY! 
SCAN, 


Adjust OUTPUT VOLTAGE Ot 
until 28 +0.05 vde is indicated 
on dipltal valtohmmeter. 
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Figure 5-12, Function-Testing Flight Instrumentation Checkout Console 
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Result 


STANDBY light off. 


28 VDC POWER meter 
indicates 28 +3 ydc. 


28 VDC POWER ON 
light on. 


Display lights on. E 


Voltage indicated on ‘ 
digital voliohmmeter. 


28 VDC POWER meter 
indicates 28 +1.0 vde. 
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30 DVM 
31 DVM 
iF 
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NOTE: 
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Operation Loc 


power supply panel OUTPUT 
terminals and connect as 
follows: 

as J223 v to J210 A. 

b. J' °2 wto J210 B. 


5 VDC POWER meter 
indicates 5.0 +0.2 vde. 


Loosen locknut and adjust cc 
power supply adjusting 

screw until 5. (00 +0.010 

is indicated cn digital volt- 
ohmmeter with locknut 

tightened. 


Disconnect test leads from 
J210 and §222 and connect 
PZ10 to J210. 

Rotate MODE switch to No visible results. 
STANDPY. 


Disconnect P215 from J215. 


Connect test equipment to 
F215 and J222,. See figure 
5-13, test setup Na. 2. 
Ground frequency counter to 
same ground as provided for 
chassis ground J200-C, 
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Polarity of some multimeters may require connections to be reverse 


of those shown in figure 5-13 to obtain the correct input voltage. 
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Prepare frequency counter as 
follows to obtain a 20-volt 
signal at 10K cycles: 


a. Function selector to 
TIME INTERVAL. | 


Seemeieiatentht 
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Figure 5-12. Function-Testing Fight Instrumentation Checkout Consvle 
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Operation 


Time unit to LOKC, 


ce. Trigger input to SEPARATE. 
d. ‘Yrigger slope start to PLUS. 
e. Trigger slope stop to PLUS. 


f. Trigger level start to 420 
vde, 


g. Trigger level stop to +20 
ydc. 
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NOTE: Settings are typical for frequency counter model 523CR, When an 
equivalent counter is used, settings and nomenclature may vary and it 
may be necessary to decrease the trigger level stop to a level which 
elirninates noise and permits the test to ke accomplished. 


If RUN light is on, raomen- 
tarily depress CALIBRATE/ 
RUN switch-light. 


CALIBRATE light on. 
RUN light off. 


PRESSURE SELECT 
light on. 


Momentarily depress PRES- 
SURE SELECT switch-light. 


Depress PRESSURE ‘TEST 
CHANNEL NO. 1 switch-light. 


CHANNEL NO, 1 
light on. 


36 CC Momentarily depress LOW 
CALIB, TEST switch-light. 


LOW CALIB, TEST 
light on momentarily. 


Frequency counter 
indicates 100-200 
milliseconds. 


37 TE If results of step 36 are 
obtained, proceed to step 38, 
If resulis are not ebtained, 
reset and readjust frequency 
counter, depress PRESSURE 
TEST RELEASE switch, and 
repeat steps 35 and 36, 


CHANNEL NO. 1 ght 
olf, 


cease, 


Figure 5-12. Functlon-Testing Fight Instrumentation Checkout Console 
(Sheet of 21) 
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Section V R-~-3825-5 
Volume I 


a A 


Operation 


Depress PRESSURE TEST CHANNEL NOQ. 1 


RELEASE switch-light. light off, 
39 Reset frequency counter. 
Disconnect test aquipment i 
and connect ii to P215, See 
figure 5~13, test setup No. 1. 
40 TR Prepare frequency counter as 
follows to obtain a 10-volt 
signal at 10K cycies: 
a. Function selector to TIME 
INTERVAL. : 
b. Time unit to 10KC. | 
c. Trigger input to COMMON. ; 
d. Trigger slope start to plus. 
e. Trigger slope stop to minus 
f. Trigger level start to +10 
vde. 
g. Trigger ievel stop to +19 
| ydc. 
41 ce Depress PRESSURE TEST ce CHANNEL NO. 1 
CHANNEL NQ. 1 switch. | light on. 
| TE Frequency counter 
indicates 10-25 mill 
| seconds. 
42 |cc if resuits of step4iare obtained,}| CC | CHANNEL NO. 1 
depress PRESSURE TEST RE- light off, 


LEASE switch and proceed to step 
43, Ifresults are not obtained, 
reset and readjust frequency 
ccunter, depress PRESSURE 
TESS RELEASE switch, and 
__repeat step 4200 
Figure 5-12. Function- Testing Flight Instrumentation Checkout Console 
(Sheet 8 of 21) 
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R-3825-5 
Volume J 


er re Hi ents OE, EVLA 


Step Loc Operation 
43 TE Disconnect test equipmert 
IF and connect P222 to J222 
and P215 to J215. 
44 DR Activate Data Recorder 
Console. 
45 cc Momeutarily depress GROUND |CC } 
HEATERS ON switch~light. 
DR 
| 
\ 
46 cc Momentarily depress FLIGHT CC 
HEATERS ON switch- light. 
DR 
47 DRS Move TRANSDUCER SELEC~ 
TION switches 1 through 20 to 
POT. 
48 DVM Rotate switches as follows: 


a. POWER to PRINT. 
b. Function to VPC. 


c. MODE to STANDBY. 


LT ATO A A EA TT ET 


Figure 5-12. 
(Sheet 9 of 21) 


Change No. Zl - 2 March 1975 


Section V 


TE A CR ST POOR Dah 


Result 


oe 


GROUND HEATERS 
ON light on. 


PRIMARY GROUND | 
HEATER light on. 
AUXILIARY GROUND 
HEATER light on. 
FLIGHT HEATERS ON 
light on. 


PRIMARY FLIGHT k 
HEATER light on. 


AUXILIARY FLIGHT 
HEATER light on. 


No visible results. 


No visible results. 


Function-Testing Flight Instrumentation Checkout Console 
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R~-3825-5 
Volume I 


Section V 


er ervemie aes 7 , Se 


Operation 


Step 


49 Move switches as follows: 
a, POWER to ON. 
b&b. RECORD to ON. 


cs. SPACE SELECTOR to 
number i. 


50 Pull out paper drawer to collect 


folded printout tape. 
5] cc 


53 cc 
54 Cc 
on 

36 ne 
57 DRS 


~12, 


Momentarily depress CALI - CC 


BRATE/RUN switch-light twice. 


Momentarily depress PRES- 
SURE SELECT swiich-light. 


Depress PRESSURE -THST 
CHANNEL NO. 1 switch-light. 


DP 
When DATA PRINTER stops cc 


printing, depress PRESSURE 
TEST RELEASE switch. 


Repeat steps 53 and 54 on 
PRESSURE TEST CHANNEL 
WQ, 2 through 26, 


Rernove printout tape and verify |DP 
results. See figure 5-14 for an 
example and exolonation of print- 
out figures. 


Move ali ‘'TRANSDUCER SELECT 
switches to DC-DC position, 


“tf 
—s 
2 
ss 
o 
ut 
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Function-Testing Flight Instrumentation Checkout Console 


Wo visible results, 


CALIBRATE light off 
momentarily. 


PRES ».URE SELECT 
light off. 


PRESSURE SELECT 
light on. 


CHANNEL NO. 1 light 
on. 


Prints. 


CHANNEL NO. 1 light 
off. 


Same results as insteps 
53 and 54, on CHANNEL 
NO. 2 through 20. 


Printouts identified as 
1 through 6, and 31 
through 44 indicate 
2. 500 +0. 100 volts. 


No visible results. 


so neaenteemeemetial 


R-3825-5 Section V 
Volume I 


Operation 
Depress PRESSURE-TEST' CC | CHANNEL NO. 1 light 
CHANNEL NO. 1 switch-light. on. 
DP | Prints. 
59 cc When DATA PRINTER stops DF | Prints. 


printing, depress and hold 
LOW CALIB. TEST switch- 
light until DATA PRINTER 
completes printing cycle. 
60 CC Depress and hold HIGH CALIB. | DF ! Prints. 
TEST switch-light until DATA 
PRINTER completes printing 


| cycle. 
61 cc Depress FRESSURE TEST CC | CHANNEL NO. 1 light 
RELEASE switch. off. 
62 Repeat steps 58 through 61 on Same results as in steps 
PRESSURE TEST CHANNEL 5€ through 61, on CHAN- 
NO. 2 through 20, and 24. NEL NOQ. 2 through 20, 
and 24, 
63 DP Remove printout tape and verify | DP | Printouts printed in groups 
results. of 3 and identified as 1 
through 6 and 31 through 
44 ,and 63 indicating 0.984 
+0.200, 2.300 20.400, and 
3.780 20.400 voits. 
64 cc Momentarily depress FLIGHT CC | FLIGHT HEATERS ON 


HEATERS ON switch-light. light off. 


DRS| PRIMARY FLIGHT 
HEATER light off. 


AUXILIARY FLIGHT 
HEATER light off. 


eee, aS a TERE AEN TNT aS 


Figure 5-12. Function-Testing Flight Instrumentation Checkout Console 
(Sheet 1) of 21) 
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Section V R-«3825~5 
Volume I 


Oneration 


Momentariiy depress GROUNB | CC GROUND HEATERS ON 
light off. 


OS YT 


| 
| DRS| PRIMARY GROUND 
| HEATER light off. 


AUXILIARY GROUND 
HEATER light off, 


| 

66 Perform temperature-test | 

circuit-test (paragraph 5-36) 

then proceed to step 67. It 

ig not necessary to perform 

steps of temperature-test 

clrevit test that prepare con~ 

sole for use or secure conscle. 


*67 DRS Move VALVE POSITION No visible results. 
switches 1 through 4 to CLOSE, 
and 5 through 8 to OPEN. 


*68 TE Measure voltaze between J226 U | TE 28 11 vde. 
| IF (negative) and the following: 
| 


| J226 i 
J226 j 
J226 g 
J226 @ 


*69 DRS Move VALVE POSITION No visible results. 


switches 1 through 4 to OPEN, 


*7() Repeat step 68. TE Zero ti vde, 


*71 TE Measure voltage between J226 28 £1 yde. 


U (negative) and the following: 
J226 k 


Figure 5-142, Function-Testing Flight Instrumentation Checkout Conacie 
(Sheet 12 of 21) 


ed Fo Labintel dead Lead 


R 3825-6 Section V 
Volume ! 


(At 1 Aether a rT 


Result 


ae ee a FO eer ill OT 


Operation 


*72 DRS Meve VALVE POSITION 
switches 1 through 8 to CLOSE, 


No visible results, 


*73 Repeat step 71. | TE Zero +1 vde, 

74 cc Momentarily depress cc VALVE POSITION 
VALVE POSITION SELECT’ SELECT light on, 
switch-light. 

75 Cc Depress VALVE POSITION cc CHANNEL NO. 1 light 
SELECT CHANNEL NO. 1 on. 
switch-light. DP | Prints. 

76 CC When DATA PRINTER stops cc CHANNEL NO, 1 
printing, depress VALVE light off. 

POSITION TEST RELEASE | 
switch, 

a Repeat steps 75 and 76 on Same results as in steps 
VALVE POSITION SELECT 75 and 76, on CHANNEI 
CHANNEL NO. 2 through 6. NO. 2 through 8. 

78 DP Remove printout tape and verify | DP + pintouls A ae Pin ticabing 
meals. 2.500 20-090 volts. H 

79 DVM, Rotate POWER switch to ON. | No visible results. 


Figure 5-12, Func: ion- Testing Flight Instrumentation Checkout Console 
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Section V 


Step Loc 


Reno dreamanin met Se oe em 


f0 | cc 
81 | TF 
82 | TE 
g iF 
Bs Th 


CC 


o- 30 


g5 cc 
f 86 Tk 
87 CC 
88 CC 
B9 TR 
| IF 


Figure 5-12. 


se emmtetenmmmmdbaraenncte sortteidioateetsmemtamntona 


Function~Testing Flight Instrumentation Checkout Cansoaje 


R-3825-5 
Volume 1 


Operation Loc 
Momentarily depress SPEED 
AND FLOW SELECT switch- 
light. 
Disconnect P22t from J22), 


Connect frequency counter and 
VIVM to J221A (ground) and 
JAAN. 

Prepare frequency counter to 
record a maximum of 10, 000 
cps and VTVM to measure AC, 


Depress SPERD AND FLOW cc 
TEST CHANNEI NO. 1 switch- 

light. if voltage result is not 
obtained, adjust trimpot 5500. 
Trimpot 5500 is located on TE 
frequency generator 275, 


Depress SPEED AND FLOW CC 
TEST RELEASE switch- light. 


Reset frequency counter. 


Depress SPEED AND FLOW CC 
TEST CHANNEL NO. 2 switch- 

light. If voltage result is not 
obtained, adjust trimpot 5300. 
Trimpot 5300 is located on TE 
frequency generator 775. 


Depress SPLED AND FLOW CC 
TEST RELEASE switch- light, 

Reset frequency counter, then 
disconnect test equipment from 

T2214 and J221B and reconnect 

Ho to J221E (ground) and J221F. 


ae er etree ete ene = Bh a0 pn eee 
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CC 
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Result 
“SPEED AND FLOW 
SELECT light on. 


VALVE POSTTION 
SELECT light off. 


CHANNEL NO. 1 
light on. 


Frequency counter 
indicates 5, 500 +5 eps 
and VTVM indicates 
3,5 40.4 volts rms, 


CHANNEL NO. 1 
light off. 


CHANNEL NO. 2 
light on. 


Frequency counter in- 
dicates 5, 300 15 cps 
and VIVM indicates 
3.59 410.4 volts rms. 


CHANNEL NO. 2 
light off, 


A a 2 a PN Pa 


om 


acm meet 


R-&825- 5 Section V 
Volume [ 


Se ne rw eee terre a rrcmena aarti = 


Operation 


A Fi RP A 


ia aah iaiehomelamenmeciecementiententel 


Depress SPEED AND FLOW 
TEST CHANNEL NO. 3 swilch- 
light. If voltage result is not 
obtained, adjust trimpot 2000. 
Trimpot 2000 is located on 
frequency generator Z75, 


cc CHANNEL NO, 3 
light on. 


TE Frequency counter in- 
dicates 2,000 +2 cps 
and VTVM indicates 
3.5 30.4 volts rms. 


91 CC Depress SPEED AND FLOW CC | CHANNEL NO. 3 
TEST RELEASE switch-light. light off. 

92 TE Reset frequency counter. 

93 CC Depress SPEED AND FLOW cc | CHANNIEL NO, 4 
TEST CHANNEL NO. 4 switch- light on. 
light. If voitage result is not 
obtained, adjust trimpot 1692. Th Frequency counter in- 
Trimpot 1692 is located on dicates 1,692 +2 cps 
frequency generator 275. and VTVM indicates 

3.5 40.4 volts rms. 

94 cc Depress SPEED AND FLOW cc | CHANNEL NO. 4 
TEST RELEASE switch- light. light off. 

95 TE Reset frequency counter, then 

IF disconnect test equipment from 


J221E and J221F and reconnect 
it to J22LS (ground) and J221K. 


96 CC Depress SPEED AND FLOW cc | CHANNEL NO. 5 
TEST CHANNEL NO. 5switch- light on. 
light. If voltuge result is not 
obtained, adjust tvimpot 200. TE Frequency counter in- 
Crimpot 200 is located on dicates 200 +2 cps 


and VIVM indicates 


frequency generator 275. 
3.9 30.4 volts rms, 


97 cc Depress SPEED AND FLOW CC | CHANNEL NO. 5 
TEST RELEASE swifch-lght. light off, 


I ne ar ee ee NR le A Ec AAA 


imesiammnean Sannimmanad ees A 


Figure 6-12. Function- Testing Flight Instrumentation Checkout Console 
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Change No. 15- 25 February 1970 9 5-31 


Section V 


TH 
IF 


99 CC 


100 Cc 


10] 


102 


103 


DYM 


104 


re i re 


105 sc 


DVM 


CC 


CC 


; 
| 


ere | ort ein 


Figure 5-12. 
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Funetion- Testing FlUght Instrumentation Checkout Console 


R-3825..5 
Volume J 


Bip [es _ Operation Loc 


Reset frequency counter, then 
disconnect test equipinent from 
J221J and J221K and reconnect 
it to J221R (ground) and 3221S, 


Depress SPEED AND FLOW 
VEST CHANNEL NO. 6 switch- 
light. 


cc 


Th 


Depress SPEED AND FTOW CC 
TEST RELEASE switch- light, 
Disconnect test equipment and 
connect P221 to J221, 

Rotate MODE switch to CONT. 
SCAN, 

Depress SPEED AND FLOW 
THSLT CHANNEL NO. 1 switch- 
light. Wait 5 seconds, then 
momentarily rotate POWER 
switch to PRINT. 


DVM 


CC 


DP 


If results of step 103 are ob- 

tained, proceed to step 106. 

If results are not obtained, 

perforri steps 105 and 106 to 

adjust pulse-rate integrator 

Ati ioa value of 4. 583 +0, 008 

vde, then repeat step 103. 

Adjust oulse-vate to desired 

value vy rotaling adjusting 

screw at top corner of pulse- 

rate integrator, and verify- 

ing results on digital volt- 

ohmmeter, 

Depress SPEED AND FLOW CC 
PEST RELEASE switeh- light. 
Depress SPEED AND FLOW 
TEST CHANNETL NO. 2 switch- 
light. Wait 5 seconds, then 
momentarily rolate POWER 
switch to print. 
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Chanze No. 21 - 4 March 1973 
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_Resuli_ 


CHANNEL NO. 6 
light on. 


Frequency counter in- 
dicales 200 42 eps 
wid VIVM indicates 
3.5 +0. 4 volts rms. 
CHUANNSL NO, 6 
light off. 


Voltage indicated on 
digital voltchmmeter. 


CHANNET, NO. J 


' light on, 


Printout number 25 


indicates 4. 583 10.015 
vde. 


CHANNEL NO, i 
light off. 


CHANNEL NO. 2 light 
on, 


Printout number 26 indi- 
cates 4,416 40,020 vde, 


Fe ee ere 


108 


16) 
116 
1ti CC 
132 cc 
11°} ce 
114 CC 


Cry ee arte het mma 


R-3825- 
Volume I 


oa 


Operation 


If reswts of step 107 ure ob- 
tained, preceed to step 109. 
If results are not obtained, 
repeat steps 105 and 106 to 
adjust pulse-rate integrator 
Z72 iv a value of 4.416 +0.008 
vee, then repeat step 107, 


Depress SPEED AND FLOW 
TEST RELEASE switch-light. 


Depress SPEED AND FLOW 
TEST CHANNEL NO. 3 switch- 
light. Wait 5 seconds then 
momentarily rotate POWER 
switch to print. 


Depress SPEED AND FLOW 
TEST RELEASE switch-light. 


Depress SPEED AND FLOW 
TEST CHANNEL NO, 4 switch- 
light. Wait 5 seconds, then 
momentarily rotate POWER 
swilch to PRINT. 


Depress SPEED AND FLOW 
TEST RELEASE switch-light. 


Depress SPEED AND FLOW 
TEST CHANNEL NO. 5 switch- 
light. Wait 5 seconds, then 
momentarily rotate POWER 
switch to print. 


Pe eed 


Section V 


Result 


CHANNEL NO. 2 light 
off when step 106 is 
repeated, 


CHANNEL NO, 2 light 
off. 


CHANNEL NO. 3 light 
on. 


Printout number 27 
indicates 5.000 +0.015 
vde, 


CHANNEL NO, 3 light 
off, 


CHANNEL NO. 4 light 
on. 


Printout number 28 in- 
dicates 4.231 40.020 
vac. 


CHANNEL No. 4 light 
off, 


CHANNEL NO. 5 light 
on. 


Printout number 29 in~ 
dicates 3.333 40.015 
vdc. 


Figure 5-12. Function-Testing Flight Instrumentation Checkout Conscle 
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Section V P-3825-5 
Volume I 
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Result 


a ft A a 


Step Operation 


a A EE EA, ES <n ee 


CHANNEL NO. 5 light 


115 If results of step 114 are ob- 
tained, proceed to step 116. If off when step 106 is 
results are not obiained, per- repeated. 
for steps 105 and 106 to adjust 
pulse-rate integrator 2773 toa 
value of 3.383 £0,008 vdc, then 
repeat step 114. 

116 Depress SPEED AND FLOW CHANNEL NO, 5 light 
RELEASE awitch-light. off. 

117 Nepress SPEED AND FLOW CC CHANNEL NO, 6 light 
TEST CHANNEL NO. 6 switch- on, 
light. Wait 5 seconds, then 
momentarily rotate POWER DP Pyintout number 30 
switch to PRINT. indicates 3.333 40.015 

vde, 

118 If results of step 117 are ob- cc CHANNEL NO. 6 light 
tained, proceed to step 119.ff off when step 106 is 
results are not obtained perform repeated. 
sleps 105 and 106 to adjust 
vulse-rate integrator 474 toa 
value of 3.333 +0.008 vde, then 
repeat step 117. 

119 Depress SPEED AND FLOW cc CHANNEL NO. 6 light 
RELEASE switch-light. off. 

120 Rotate MODE switch to No visible results. 
STANDBY and POWER switch 
to PRINT, 

12) Disconnect J225 from P2256. 

122 Move RICORD switch to OFF, No visible results. 

123 Connect frequency counter to Co. CHANNEL NO. 1 light 
J225-E (negative) and J225-D. on. 


Figure 5-12. Function-Testing Flight Instrumentation Checkeut Console 
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R-3825-5 
Volume I 


Operation 


Connect ground wire between 
J226m and frequency counter 
yround terminal. 


Depress SPEED AND FLOW 
TEST CHANNEL NO, 1 
switch-light. 


Depress SPEED AND FLOW 
TEST RELEASE switch-light. 


Disconnect frequency counter 
from J225-E and J225-D, and 
reconnect it to J226-R (negative) 
and J226-S. 


Depress SPERD AND FLOW 
TEST CHANNE!, NO. 1 
switch-light. 


Depress SPEED AND FLOW 
TEST RELEASE switch-light. 


130 |TE Disconnect frequency counter 

IF from J226-R and J226-S and 
reconnect it to J225-K (negative) 
and J225-J. 
131 jcc Depress SPEED AND FLOW 
TEST CHANNEL NO. 3 
switch-light. 


Loc 


cc 


TE 


tT E 


cc 


TE 


TE 


CC 


TE 


Section V 


Result 


CHANNEL NO. 1 light 
on. 


Frequency counter indi-~ 
cates 6,500 +5 cps. 


CHANNEL NO. 1 light 
off. 


Frequency indication 
lost. 


CHANNEL NO. 1 light 
on. 


Frequency counter indi- 
cates 5,500 +5 eps. 


CHANNEL NO. 1 light 
off. 


Frequency indication 
lost. 


CHANNEL NO, 3 light 
on. 


Frequency counter indi- 
cates 2,000 +2 cps. 


Figure 5-12. ~Function-Testing Flight Instrumentation Checkout Console 
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Section V 


R-3825-5 
Volume I 


Operation 


Depress SPEED AND FLOW 
TEST RELEASE switch-light. 


Disconnect frequency counter 
from J225-K and J225-2, and 
reconnect it to J226-X (nega- 
tive) and J226-Y. 


Depress SPEED AND FLOW 


CHANNEL NO. 3 switch-light. 


Depress SPEED AND FLOW 
TEST RELEASE switch-light. 


Disconnect frequency counter 
from J226-X and J226-Y and 
reconnect it to J226-V (nega- 
tive) and J226-W. 


Depress SPEED AND FLOW 
TEST CHANNEL NO. 5 
switch-light. 


Depress SPEED AND FLOW 
TEST RELEASE switch-light. 


Disconnect frequency counter 
from J226-V and d226-W and 
reconnect it to J225-U (nega- 
tive) and J225-T. 


| 


Figure 5-12. Function-Testing Flight Instrumentation Checkout Console 
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Result 
CHANNEL NO. 3 light 
off. 


Frequency indication 
lost. 


CHANNEL NO, 3 light 
on. 


Frequency counter indi- 
cates 2,000 +2 cps. 


CHANNEL NO. 3 light 
off. 


Frequency indication 
lost. 


CHANNEL NO. 5 light 
on. 


Frequency counter indi- 
cates 200 +2 cps. 


CHANNEL NO. 5 light 
off. 


Frequency indication 
lost. 


R-3825-5 Section V 
Volume I 


Operation | Loc 
Nepress SPEED AND FLOW 
TESL CHANNEL NO. 6 swi:ch- 
light. 


Result 


CHANNEL NO. 6 light 
on. 


Frequency counter indi- 
cates 200 +2 cps. 


Depress SPEED AND FLOW 
TEST RELEASE switch-light. 


CHANNEL NO. 6 light 
oft. 


Frequency indication 
lost. 


Disconnect frequency counter. 
Move RECORD switch to ON. No visible results. 


Measure voltage between J225N Zero yvde, 


(negative) and J225P. 


RUN light on. 
CALIBRATE light off. 


Momentarily depress 
CALIBRATE/RUN switch-~light. 


28 «1 vde. 


Disconnect multimeter and 
connect P225 to J225. 
Momentarily depress STANDBY light on. 
INSTRUMENTATION BUS 
POWER ON/STANDBY switch- 
light. 


INSTRUMENTATION 
BUS POWER ON light off. 


RUN Jight off. 


28 VDC POWER meter 
indicates zero. 


& VDC POWER meter 
indicates zero. 


28 VDC POWER ON 
lisht off. 


Figure 5-12. ~Function-Testing Flight Instrumentation Checkout Console 
(Sheet 20A of 21) 


Change No. 21-2 March 1973 5-36A/5-36B 


R-3925-5 Section V 
Volu:ne I 


Result 


STANDBY light on. 


Operation 
Momentarily depress CCIN- 
SOLE POWER ON/STANDBY 
switch~light. 

CONSOLE POWER ON 
light off. 


115 VAC POWER ON 
light off. 


Blower ceases opera- 
tion. 


Move POWER switch to OFF. STANDBY light 
(CONSOLE POWER ON) 


fades. 


Move all switches to off or 
down position. 


147 cc Pull out all circuit breakers. 


sc 
148 Deenergize facility power to 
console. 
149 IF Disconnect test cablis and 


instaJl protective caps on 
electrical connectors and 
console interface raceptacles. 


ee ee —ro ar marcnenalarensenee 
Figure 5-12. Function-Testin: Flight Instrumentation Checkout Console 
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Section V R-3825-5 


Volume i 
i iy cae cece aia een ne a a yo ee ee ee 
REMOTF PRINT COMMAND GATE CIRCUIT | 
FREQUENCY ; OIGITAL 
COUNTER COUNTER 
GROUND : 
a | ee 
SFI ON 
\G0 K CHiA 
SCALE — 
MULTIMETER — _ 
TEST SETUP AO. | 


START 


—— 


FREQUENCY FLIGHT 
COUNTER INSTT! MENTATION 
LHECKOIT 
COMSOGE 
G34 


SFT ON 
100 K OHM 
SCALE = 


BIL LEME TER ~~ 


TEST SETUP NO, 2 


G1095-5+2 


Figure 5-13. Reinote Print Command Gate Circuit Test Setup 
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R-3825-5 Section V 


Volume I Barkovante 5-36 to 5-37 
SAMPLE PRINTOUT EXAMPLE 


Parameter #12 is tape readout for Temperature 


12 + Vo 4214 . 3 Reading indicates +4.214 volts parameter #12. 
| Select channel #6. Reading is within tolerance 


for high-calibration. 


Decimal location: indicates move decimal 3 places to 
the left in parameter value. 


Decimal point. 
Parameter value. 
Type of reading: V = volts, R = ratio, O = ohms. 
Value of reading: + = positive, - = negative. 


Parameter number. 


RE En Tiina aliments pel SE OT SMEAR A EY OO FARE EL SL PAD A A TUE EE AES eI 8 AR A eyes CTS 


Figure 5-14. Reading Digital Recorder Printout Tape 
§-36. TESTING TEMPERATURE.-TEST CIRCUIT. 


5-37. Testing the console temperature-test circuit must be performed in the 
ordex specified and at an ambient temperature of 75° +25° F. Personnel must 
take the necessary safety precautions for electrical equipment. See figure 5-15 
for test procedures, figure 5-16 for ternperature-test amplifier voltages, and 
figure 5-17 for electrical schematic. 


Section V R-3825-5 


5-40 


Volume i 


Loc Operation Loc Result 


The following abbreviations are used in this figure: 


B Blower Panel 

cc Calibration Control Panel 
DP ._—Ss Bata Printer 

DR Data Recorder G312i 
DVM Digital Voltonmmeter 


IF Interface Panel 

Loc Location 

PS Power Supply Panel 

sc Signal Conditioner Panel 


TE Test Equipment 


Whenever voltage adjustment is required during this test, ensure locks 
on adjustment knobs (on panels incorporating locks} are loosened before 
and tightened after adjustment ia made. Results are to be obtained with 
Jocknuts tightened. 


a ere ae oS 


| Obtain Data Recorder Console 
G3121. Console G3121MI4 or 
MD8& can be used with Flight 
Instrumentation Console 
G1035MD4 or MD10. 


Ensure that 115 VAC and 
28 VDC circuit breakers are 
pulled out. 


Ensure that all POWER switches 
are in the off position. 


Connect external cables between 
flight instrumentation console 
and data recorder console. (See 
figure 5-11.) 


ES A SA CS AeA a TPR SOA 


Figure 6-15. Testing Temperature-Test Circuit (Sheet 1 of 8) 


R-3625-5 : Section V 


Yolume IJ 
Step Loc Operation Loe Result 
5 IF Connect facility power. See 
figure 5-11 for power and cable 
requirements. 
6 PS Move POWER switch to ON. Ps POWER light on. 


7 PS Adjuat OUTPUT VOLTAGE 
knobs until 28 +1.5 yde is 
indicated on VOLTS DC meter. 


8 FS Adjust MAXIMUM CURRENT 
ADJUST knob untii 30 amnperes 
is indicated on AMPERES DC 


meter. 

9 §C Depress 25 AMP and 15 AMP No visible results. 
circuit breakers. 

10 Col Depress the following RELEASE No visible results. 
switches: 


a. PRESSURE TEST 

b. TEMPERATURE TEST 

c. VALVE POSITION TEST 
d. SPEED AND FLOW TEST. 


1i Depress 115 VAC circult cc STANDBY or CONSOLE 
breaker, POWER ON light on. 

12 If CONSOLE POWER ON light cc CONSOLE POWER ON 
is on momentarily depress light off. 
CONSOLE POWER ON switch- 
light. STANDBY light on. 

13 Momentarily depress CONSOLE |CC CONSOLE POWER ON 


POWER ON switch-light. light on. 


sc | 115 VAC POWER ON 
| Light on. 


; |p | Blower operates. 


Figure 5-15. Testing Temperature~Test Circuit (Sheet 2 of 3) 
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Section V 


15 


16 


5-42 


R-3825-5 
Volume I 


Depress 28 VIX circuit 
breaker. 


sc 


Cc 


If INSTRUMENT BUS POWER 
ON light is on, momentarily 
depress INSTRUMENT BUS 
POWER ON switch-light. 


Momentarily depress INSTRU- 
MENT BUS POWER ON switch- 
light. 


Figure 5-15. 


STANDBY or INSTRU - 
MENT BUS POWER ON 
light on. 


If INSTRUMENT BUS 
POWER ON light is on, 
the foliowing also 
occur: 

CALIBRATE or RUN 
light on. 


28 VDC meter indicates 
28 23 yde. 


28 VIC POWER ON 
light on. 


INSTRUMENT BUS 
POWER ON light aff. 


STANDBY light on. 


CALIBRATE or RUN 
light off. 


28 VDC meter indicates 
Zero, 


28 VDC POWER ON 
light oft. 


INSTRUMENT BUS 
POWER ON light on. 


STANDBY light off. 


CALIBRATE or RUN 
light on, 


28 VDC POWER meter 
indicates 28 +3 vdc. 


28 VDC POWER ON 
light on. 


Testing Temperature-Test Circuit (Sheet 3 of 8) 


R-3825-5 
Volume [ 


Operation 


a 


Tf RUN light ig on, momen- 
tarily depress CALIBRATE/ 
KUN swiltch-light. 


Rotate switches as follows: 


a. POWER to PRINT. 


b.  Kunetion to VDC, 


c. MODE to STANDBY 


Move switches as follows: 


a. POWER to ON 


b. RECORD to ON 


c, SPACK SELECTOR to 
number 1, 


Pull out paper drawer to 
collect folded printout tape. 


Momentarily depress CC 
TEMPERATURE SELECT 
switch-light. 


Depress TEMPERATURE TEST |CC 
CHANNEL NO. 1 switch-light. 


23 CC When DATA PRINTER stops cc 
printing, depress and hold LOW 
CALIB. TEST switch-light, 

until DATA PRINTER completes 
printing cycle, then release DE 


switch-light, 


Section V 


Result 


CALIBRATE light on. 


RUN light off. 


No visible results. 


No visible results. 


TEMPERATURE 
SELECT light on. 


CHANNEL NO. 1 Mght 
on. 

Prints. 

LOW CALIN. TEST 
light on while switch- 
light is depressed. 


Prints. 


TE TT Ee ET SR ETB 


Figure 5-15. Testing Temperature-Test Circuit (Sheet 4 of 8) 
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Section V R-3825-5 


Volume [I 
pee eae SE en ae, Seg Ne PN ge ne a ae 
Operation Result 
24 Depress and hold HIGH CALIB. HIGH CALIB. TEST 
TEST switch-light, unti! DATA light on while switch- 
PRINTER completes printing light is depressed. 
cycle, and release switch-light. 
Prints. 
25 Depress TEMPERATURE CHANNEL NO, 1 
TEST RELEASE switch. switch-light off. 
26 Repeat steps 22 through 24 on Same results as in steps 
TEMPERATURE TEST CHAN- 22 through 24, on CHAN- 
NEL NO. 2 through 6, 9 through NEL NO. 2 through 8, 
14, 23, 24, and 26, 9 through 14, 23, 24 
and 26, 
27 Depress TEMPEHATURE CHANNEL NO. 7 light 
TEST CHANNEL NO. 7 switch- on. 
liysht. 
Prints. 
28 When DATA PRINTER stops LOW CALIB. TEST 
printing, depress and hold light on while switch- 
LOW CALIB. TEST switch- light is depressed. 
light until DATA PRINTER 
corapletes printing cycle, then Prints, 
release switch-light. 
29 Depress and hold HIGH CALID. HIGH CALIB. TEST 
TEST switch-light until DATA light on while switch - 
PRINTER completes printing light is depressed, 
cycle, then release switch-light. 
Prints, 
30 Simultaneously depress and HIGH CALIB. TEST 


hold LOW CALIB, TEST and 
HIGH CALIB. TEST switch - 
lights until DATA PRINTER 
completes printing cycle, then 
release switch-lights, 


light on while switch- 
light is depressed. 


LOW CALIB, TEST 
light on while switch- 
light is depressed. 


Prints. 


Figure 5-15, Testing Temperature-Test Circuit (Sheet 5 of 8) 
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34 


35 


R-3825-5 
Volume ji 


Operation Loc 
Depress TEMPERATURE TEST | CC 
RELEASE switch-light. 


Repeat steps 27 through 30 on 
TEMPERATURE TEST CHAN- 
NEL NO. 8 and 15 through 22. 


Remove and verify printout DP 
tapes obtained in steps 22 

through 32. See figure 5-14 

for an example and explanation 

of printout figures. 


{f the values ohtained agree with 
the values in figure 5-16, pro- 
ceed to step 43. If the values do 
not agree, perform steps 35 
through 42 for all amplitiers re- 
quiring adjustment. Begin with 
the amplifier having the largest 
27 number requiring adjustment. 


Remove 2 amplifiers having the 
next 2 larger Z numbers than 
amplifier requiring adjustment. 
Remove access cover from aia- 
plifier requiring adjustment. 


Rotate switches as follows: 

a. POWER to ON, 

b. MODE to CONT. SCAN, 
Depress and hold HIGH CALIB. 
TEST and adjust amplifier gain 
until voltage +0.008 (in THIRD 


VOLTAGE column figure 5-16) 
is obtained. 


Section V 


Result 


CHANNEL NO, 7 
light off, 


Same results as in 
steps 27 through 30, 
on CHANNEL NO, 8 
and 15 through 22. 


85 printouts obtained. 
Voltages must agree 


with those listed in 
figure 5-16. 
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Figure 5-15. Testing Temperature-Test Circuit (Sheet 6 of 8) 


Section V R-3825-5 
Volume I 


OL SS RRR, FR A ET AE ST OA Sa APE | 


Operation 


Depress and hold LOW CALIB. 
TEST and adjust zero control 


VOLTAGE column figure 5~16) 
is obtained. 


39 Repeat steps 37 and 38. 
40 


41 


Install amplifiers, 

Rotate switches as follows: 
a POWER to PRINT 

b, MOD to STANDBY. 


Repeat steps 20 through 22 
after allowing amplifiers to 
warm up for 15 minutes. 

43 Momentarily depress INSTRU- 
MENT BUS POWER ON/ 
STANDBY switch-light. 


44 


C 


C Momentarily depress CON- 
OLE POWER ON/STANDBY 
switch -light. 


until voliage +0.008 {in SECOND 


Result 


No visible results. 


STANDBY light on. 


INSTRUMENT BUS 
POWER ON light off. 


28 VDC POWER meter 
indicates zero, 


5 VDC POWER meter 
indicates zero, 


28 VDC POWER ON 
light off. 


STANDBY light on. 


CONSOLE POWER ON 
light on, 


115 VAC POWER ON 
light off. 


Blower stons,. 


la ny RNR AS PR ad LR 


te aentteteteaal 


Figure 5-15. Testing Temperature-‘Test Circuit (Sheet 7 of 8) 


R-3825-5 ; Section V 
Volume I 


Reeult 


Operation 


me oem 


STANDBY light 
(CONSOLE POWER 
ON) fades. 


Move POWER switch to OFF, 


Move all switches to oft or 
down position . 


46 Pull out all circuit breakers. 

47 Deenergize facility power to 
console. 

48 Disconnect test cables and 


install protective caps on 
electrical connectors and 
console interface receptacles. 


Figure 5-15. Testing Temperature-Test Circuit (Sheet 8 of 8) 
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Section V¥ R-3825-5 


Volume [I 
First Second Third Fourth 


Channel Printout Amplified Voltage Voltage Voltage Voltage 
Number Nurnber Number +0. 250 £0.016 +0, 016 +0, 250 


$96 ARR ears Mee Se tn FERN PL 


| 7 2521 2.514 0. 888 4.098 s-- 
2 8 2522 2.514 0. 888 4,098 wee 
3 9 H9a3 2.514 0. 888 4,093 “eo 
4 10 Z524 2,619 1.100 4.023 ~-- 
5 i) 2545 2,654 1.070 3, 860 “== 
6 12 Z526 3.048 1.125 3,980 --- 
7 Ls 2527 3.044 1.9075 3.950 3.721 
8 14 2528 1.037 0,602 3.615 3,560 
9 15 2529 2.739 1.120 4.110 mn 
10 16 2530 2.739 1,120 4.110 “+7 
11 17 2531 2,017 1.075 3,950 “- = 
12 18 “ose 2.517 1.075 3.950 --- 
13 45 2533 2.517 1.675 3.950 “0 
14 46 2534 2.385 1.097 4,005 ae 
15 47 Z535 1.637 0, 440 3.448 3.480 
16 48 2536 1,637 0. 440 3.448 3.450 
17 49 2537 3,044 1,075 3.950 3.721 
18 50 2538 3.044 1.075 3,950 3.721 
19 o1 2539 3,044 1.075 3.950 3.7241 
20 52 7540 1.775 0. 415 3,622 5.606 
21 33 ZD41. 3,044 1.075 3.950 3,721 
22 54 Za! 1,081 0.602 3.616 3,560 
23 55 2543 2.139 1.120 4.110 --- 
24 06 2544 2.385 1,097 4,065 --- 
26 98 4546 2.517 1.065 3,936 ~- 


Figure 5-15. Temperature-Test Amplifier Voltages 
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Figure 5-17, Electrical Schematic for Flight Instrumentation 
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Figure §-17, Electrical Schematic for Flight Instrumentation 
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R-3825-5 Section V 
Volume J Paragraphs 5-38 to 6-44 
5-38. CALIBRATION REQUIREMENTS. 
5-39. The calibration control and power supply panel ammeter and voltmeters 
must be checked to ensure an accuracy of two percent of full scale. The digital 
voltohmmeter raust be checked ag outlined in the vperating and service manual 
for NLS, Model M24 (Non-Linear Systems, Inc). 
5-40. PREPARING FOR STORAGE 
5-41. Prepare console for storage as follows: 
a. Disconnect all external electrical cables from console. 
b. Install protective covers on cable connectors and stow cables in console. 


c. Install protective caps on console interface panel electrical receptacles. 


d. Cover console with greaseproof barrier material (MIL-B-121, Grade A), 
or equivalent, and seal at bottom edge. 


5-42, MAINTENANCE REQUIREMENTS FOR LIGHT INSTRUMENTATION 
CHECKOUT CONSOLE “COMPONENTS. 


a EM She cap TET yi tl ane Sr tee a 


5-43. Maintenance of components consists of removing, installing, and clean- 
ing. Functlon-test the conggle after component inslallation. See figures 5-18 
through $-21 for panel and cable wiring cuagrams. 


5-44. REMOVING AND INSTALLING ELECTRICAL PANELS. 


a. Open rear access coor or remove panels below CALIBRATION CONTROL 
panel. 


b. Disconnect electrical connectors from panel to be removed. 


c. Remove retaining screws from front of console panel and remove panel 
from console. 


NOTE 
The signal conditioner panel is track-mounted and slides 
forward, Removal is accomplished by depressing track 
stops. 


d. Ingtall panel] in reverse order of removal. ‘Torque screws to 38-46 incl:- 
pounds, 
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Section V R~-3825-5 
Paragraphs 5-45 to 5-48 Volume I 


9-45. REMOVING AND INSTALLING AMPLIFIERS. Removing and installing 
amplifier circuit cards from the gignal conditioner panel require no special 
inatructions, but the circuit cards must be installed in the san.e location from 
which they were removed, component-side-up. 


5-46. CLEANING ELECTRICAL PANELS. Remove the panel below calibration 
control panel and gain access to remaining panels through console rear access 
door. Remove dirt, dust, and foreign matter from panel components and cir- 
cuitry, using low-pressure (10 psig maximum) gaseous nitrogen (MIL-P-27401) 
or a vacuuin cleaner, 


WARNING 


Flying particles loosened and propelled by gaseous 
nitrogen can cause injury to personnel. 


5-47. CLEANING BLOWER FILTER. Loosen knurled retaining nuts and remove 
frame and filter from front of blower. Wash filter with trichloroethylene 
(MIL-T-27602), then dey by Nowing low-pressure (10 psig maximum) gaseous 
nitrogen (MIL-P--27401) through filter. 


WARNING 


Trichloroethylene is a toxic solvent. Inhalation of 
its vapor or prolonged contact with the Jiquid can 
cause serious injury or death. 


e Klying particles loosened and propelled by gaseous 
nitrogen can cause injury to personnel, 


5-48. CLEANING SIGNAL CONDITIONER AMPLIFIEL. CONTACTS. Amplifiers 
must be removed every 90 days and the amplifier ribbon contacts checked for 
corrosion. Clean corroded centacts as follows: 


a. Remove signal conditioner panel. Refer to paragraph 5-44. 


WH b. Note location of und remove amplifier from gignal conditioner panel. Refer 
to paragraph 5-45. 


WARNING 
The following procedura specifies naphtha, which ig 
flammable and must not be used near heat, sparks, 
or open flame. Inhalation of its vapors or prolonged 
contact with the liquid can cause sertous injury. 


ce. Invert amplifier (contacts down), and clean the contacts, using a stiff 
bristle-brugh dipped in naphtha (Federal Specification TT-N-95), or equivalent. 
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d. Dry contacts with a clean, lint-free cloth or a low flow (10 psig maximum) 
of gaseous nitrogen (Mil-P-27401). 
e. Invert the signa. conditioner panel (amplifier connector down), and clean 


the coniacts of the connector from which the amplifier was removed. Use a 


stiff bristle-brush dipped in naphtha (Federal Specification TT-N-95), or equiv- 
alent. 


f. Repeat step d to dry connector. 
g. Install amplifler in signal conditioner panel (paragraph 5-45). 
h. Repeat steps a through g until all amplifiers are cleaned. 


i. Install signal conditioner panel (paragraph 5-44). 
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Figure 5-18. Calibration Control Panel Wiring Diagram (Sheet 1 of 2) 
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Figure 5-18. Calibration Control Panel Wiring Diagram (Sheet 2 of 2) 
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SECTION VI 


DATA RECORDER CONSOLE G3121 
WARNING 

DATA RECORDER CONSOLE G3121 MUST BE OPERATED BY AUTHORIZED 

__FERSONNEL TRAINED IN THE USE OF THE EQUIPMENT, __ 
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6-1. DESCRIPTION AND LEADING PARTICULARS FOR DATA RECORDER. 
CONSOLE. 


6-2. The data recorder console (figure 6-1) is an electrical console used to moni- 
tor and record engine operational parameters to verify engine acceptability, It 
also simuiates electrical signals to ensure circuit continuity and integrity of 

Flight Instrumentation Checkout Console G1035 prior to performing a calibration 
checkout of the engine system. The data recorder console contains a power distri- 
bution panel, flight instrumentation simulator panel, interface panel, event 
recorder, recording oscillograph, and interconnecting cables, The consoJe con- 
sists of a cabinet mounted on a base which accommodates forklift handling slots. 
The base extends forward frorn the cabinet to increase stability. A decor at the 
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Figure 6-1. Data Recorder Console 
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rear of the console provides access to electrical panels and interconnecting cables, 
The interface panel at the lower rear of the console contains receptacles for in~- 
terconnecting electrical cables from the engine, flight instrumentation checkout 
console, and facility electrical power, The interconnecting cables are stored in 
the console, See figure 6-2 for leading particulars of the console. Instructions 
for Oa " the console are in Technical Manuals R-3825-3, Volume I and 
R-3825-2. 


Dimenslons 


Keight 78,5 inches 
Width 22.6 inches 
Depth 25.6 inches 
Weight 738 pounds 


Power Requirements 


Alternating Current 115 £10 volts, single-phase, 60-cycle, 

to interface receptacle J252, pin A 
positive, pin B neutral, and pin C 
chassis ground 


Ampere Rating 15 amperes 
Facility Power Cable Connector Mating connector to J252, 
Requirement MS3106B-18~ 18, or equivalent 
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Figure 6-2. Leading Particulars for Data Recorder Console 


6-3. POWER DISTRIBUTION PANEL. 


6-4. Power distribution pane] 9025088 (figure 6-3) is an electrical system capable 
of supplying 115-vac power to the event recorder and oscillograph. It is located 

at the top of the console and contains a circuit breaker, 115-vac power indicator 
light, ac voltmeter, and electrical connectors. The circuit breaker, light, volt- 
meter, and electrical connectors are wired to the internal terminal boards on each 
side of the chassis. The panel is 19.0 inches wide, 4.4 inches deep, 5.2 inches 
high, and is secured to the front of the congole by four screws. 


6-5. FLIGHT INSTRUMENTATION SIMULATOR PANEL. 


6-8. Flight instrumentation simulator panel 9024510-11 or 9025108-21 (figure 6-4) 
is an electrical panel capable of simulating engine instrumentation paraineters for 
self-checkout of the flight instrumentation checkout congole before engine calibra- 
tion. It contains switches, indicator lights, electrical receptacles, and resistor 
terminal boards. The terminal boards are installcd on brackets inside the panel 
and serve as connecting points between the receptacles, switches, and indicator 
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Figure 6-3. Power Distribution Panel 


lights. The panel circuitry is divided into five functional circuits: the transducer 
selection circuit, heatcrs circuit, valve position circuit, all-systeins calibrate 
circuit, and GSE interlock circuit. The panel is 19.76 inches wide, 16.76 inches 
deep, 10.47 inches high, and is secured to the front of the console by eight screws. 


6-7. EVENT RECORDER. 


6-8, Event recorder TR6260-S134 (figure 6-5) is an electrically operated instru- 
ment capable of recording 60 separate channels received as electrical signals from 
engine components. Fifty-nine of the 60 channels are actuated from separate sig- 
nals transmitted from the engine components during an engine sequence test; the 
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Figure 6-5. Recording Oscillograph 


other channel is actuated by 4 one-second timer contained within the unit. During 
operation the signals are timed and graphically recorded by displacing a heated, 
knife-edgec stylus on specially coated, heat-sensitive, chartpaper. The chart paper 
passes between the styli and the edge of the writing table, then threads through the 
main drive rolls and to the rewlnder spool. Before operation or after a new roll of 
chart paper is installed, the chart paper is adjusted to alinethetraces on the paper 
with the styli, byusingthe chart positioner located on the left-hand side of the event 
recorder, The rewinder and friction drive mechanism, operated by a 115-vac 
motor, draw and maintain proper tension on the chart paper to ensure smooth 
operation. 
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6-9, RECORDING OSCIL.LOGRAPH. 


6-10. Recording oscillograph 9025500(figure 6-6) is capable of recording perma- 
nently on paper, eighteen separate, low-voltage, electrical impulses transmitted 
from the engine static and dynamic transducers during an engine sequence test. 
Information regarding operation and maintenance is in Operation and Maintenance 
Manual 5-124 (Consolidated Electrodyramics Corp) supplied with the data recorder 
console, 


6-11, ACCESSORIES. 
6-12. The external cables listed in figure 6-7 are stored in the data recorder 


console. If adequate storage space is not available in the data recorder console, 
the cables may be stored in the flight instrumentation checkout console. 


Cable Type Number Part Number Use 
~ NAS-270031P216 : 19-9019903 Engine Checkout 
NA5-27093T P2323 '  19-9019904 Self-Checkout 
NA5-27093T P234 19--9019805 Self-Checkout 
NA5-27093'T P2395 19- 9019906 Self- Checkout 
NA5-27093T P236 19--9019907 Self- Checkout 
NA5-27093T P237 18-9019908 Self- Checkout 
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6-13. THEORY OF OPERATION. 


6-14. The flight instrumentation simulator panel on the data recorder console 
perfornis a circuit continuity-test of the flight instrumentation checkout console, 
The two consoles are interconnected with the electrical cables provided. The 
desircd test is selected on the flight instrumentation console calibration control 
panel and transmitted as a low-voltage signal to the flight instrumentation simu- 
lator panel circuit. The applicable switch is actuated, reducing the signal to a pre- 
determined voltage and transmitting it back through the flight instrumentation 
console signal conditioner. The signal is conditioned to a recurdable level, re- 
corded on the data printer, and displayed on the digital voltohmmeter. The event 
recorder and recording oscillograph receive and record the signal. 
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R-3825-5 Section V1 
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6-15. Facility power is supplied by the power distribution panel to the event 
recorder and recording oscillograph. During an engine sequence test, the oscii- 
lograph and event recorder are connected between the clectrical checkout and flight 
instrumentation checkuut consoles. A sequence or components test is selected by 
actuating the applicable switch on the electrical checkout console panel. <A signal 
is transimitted to the engine components then to the signal conditioner pane!, where 
it is conditioned to a recordable level. The event recorder and recording oscillo- 
graph receive and record the signal. 


6-16. CONFIGURATION CHANGES~-MANUAL EFFECTIVITY. 


6-17. The modifications incorporated changing the configuration of the data 
recorder console are listed in figure 6-8. 


Approved Incorporated in 

ECP No. MD No. ides Manual Dated 
J2-131 1 14 May 1964 
J2~-444 2 14 May 1964 
J2-214 4,5 21 May 1965 
J2-228 3 14 May 1964 
J2-266 4,7 26 January 1965 
J2-275 4,8 21 May 1965 
32-292 4,6 2 November 1964 
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Figure 6-8, Configuration Changes-~Manual Effectivity 


6-18. To maintain compatanility with the J-2 rocket engine, the data recorder 
console is modified as required. To record and provide a means of ready identi- 
fication of these modifications, the part number of the affected panel is changed 
and the configuration of the changed console is identified by a MD number. (For 
an explanation of the MD numbering system, refer to Configuration Identification 
in the Introduction.) To determine the part number of a panel required for a 
given console configuration, see figure 6-9. 
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Paragraphs 6-19 to §-20 Voiume i 
Flight Instrumentation Power Event 
Simulator Distribution Recorder Oscillograph 
Pa.el Panel Panel Panel 
MDS 9025108-21 9025088 TR6260-8134 9025500 
MD4 9024510-11 9025088 TR6260-8134 9025500 
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Figure 6-9. Data Recorder Console Parel Configurations 


6-19. MAINTENANCF REQUIREMENTS FOR DATA RECORDER CONSOLE. 


€-20. Maintenance tasks required on the data recorder consvle are listed in 
figure 6-10. Information presented lists the tasks to be performed, when the 
tasks shall be performed, snd reference to data necessary to accomplish these 
tasks. 


Oe a er errr EP LY ON SOL 


{ Receiving 


Requiremeats Reference/Remarks 


wane eater 


*~ 


Refer to paragraph6-14 for console 
accessories, 


Inspect console for com- 
pleteness. 


Replace cable or harness. See 
figures 6-16 and 6-17. 


Inspect electrical cables 
and internal wire har- 
nesses for: 


Broken or frayed 
insulation, 


Damaged connectors. 


When dainaged, paint surfaces with 
gray enamel (Federal Specification 
TT-E-529); color 26449 (Federal 
Standard 595), 

When .amaged, paint surfaces with 


air-dry enamel, dark gray ADG, 
(Strantron). 


Paint console panels. 


Paint cabinet. 
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Figure 6-10, Maintenance Reguirements for Data Recorder Console (Sheet 1 of 2) 
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Requirementa 


Install protective caps on 
external electrical con~ 
nectots and réceptacies. 


Function-teat console. 


Check continuity of ex~ 
ternal cables, 


Calibrate console 
inatrument. 


Clean consoie interior 
and exterior surfaces 
and external electrical 
cables. 


Clean electrical panels. 


Lubricate event recorder. 


Lubricate event recorder 
motor drives. 


Prepare console for 
storage. 


Check event recorder 

for supply of chart paper. 
Check recording oscillo~ 
graph for supply of record- 
ing paper. 


| Receiving | 
Prior to Use 


R-3625-5 


Sectlon VI 


Volume I 


| Storage 
mM 1 Special 


> 
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Reierence/Remarks 


ree, 


Whenever connector or receptacle 


| js not ia use. 


Every 6 months. Refer to parugraph 
6-21 and perform abbreviated test if 
console has not been repaired, modi- 
fied, or moved. Function-test com- 
pletely every 2 years minimum or 
after repairing, modifying, or mov~ 
ing console. 


Every 6 months. See figure 6-17. 


Every 6 months. Refer to paragraph 
6-23, 


As required to maintain cleanness. 
Refer to cleaning in section I, 


| Ag required io maintain cleanness of 


electrical circultry. Frequency of 
cleaning depends on environment in 
which console is used. Refer to 
paragraph 6-39, 


Every 180 days. Refer to paragraph 
6-37. | 

Every 12 months. 
graph 6-37. 


Whenever console is not in use. 
Refer to paragraph 6-25. 


Refer to para- 


Load and position chart paper. Refer 
to paragraphs 6-31 and 6-33. 


Reload oscillograph when less than 15 
percent full, Refer to paragraph 6-35. 


Figure 6-10, Maintenance Requirements for Data Recorder Console (Sheet 2 of 2) 
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Section VI R-3825-5 
Paragraphs 6-21 toe 6-22 Volume { 


6-21. FUNCTION- TESTING. 


6-22. Function-testing the console must be performed at an ambient temperature 
of 75 +15° F, in the order specified. If results occur other than specified, the 
test must be terminated and the defective part repaired or replaced. The function- 
test procedures in figure 6-11 include a complete test and an abbreviated test. A 
complete test is accomplished by performing all steps in the procedure. An 
abbreviated test is accomplished by omitting steps preceded by an asterisk. Per- 
sonnel must take the necessary safety precautions for electrical equipment during 
function-testing. As an aid in troubleshooting, see figures 6-12 and 6-14 through 
6-17. 


Foal a ad 


aaeets eee! eers 
Step [ Loe | Operation Loc Result 


NOTE: The following abbreviations are used in this figure: 


ER Event Recorder 

iF Interface Panel 

Loc Location 

PD Power Distribution Pane] 

RO Recording Oscillograph 

S Flight Instrumentation Simulator Panel 
TE Test Equipment 

pos Positive 

neg Negative 


* Delete steps preceded by an asterisk (*) when performing an abbreviated 
function-test. See figure 6-10 for requirements for performing complete 
or abbreviaied funciion-tests. 
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Figure 6-11. Function-‘Testing Data Recorder Console (Sheet 1 of 20) 
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Volume I 


Operation oo | Loc | Result 


Obtain the following test equip- 
ment: 


a. Multimeter, Model 636-A 
(Triplett), or equivalent. 


b. Frequency Counter, Model 
523CR (Hewlett Packard), 
or equivalent. 


c. DC Voitmeter, 0.05-percent 
accuracy, Model 803 (John 
Fluke Co), or equivalent. 


dad. Short-circuit- proof, 28-vde 
adjustable power supply 
capable of providing 5 
amperes. 


e. (Qscillator, Mode! 200CD 
(Hewlett Packard), or 
equivalent, capable of pro- 
viding 0-11 vac at 60 cycles 
per second. 


f. Chart paper, E-60 m 
(Technirite Electronics Inc), 


g. Recording paper 217001 
(Consolidated Electrody- 
namics Corp). 


Apply 6.97 to 7.03 vde between No v.sible results. 
J258-j and k (neg). 


Move TRANSDUCER SELECTION No visible results. 
switches J through 20 to DC-nC. 


Ensure that VALVE POSITION 
switches are in CLOSE position 
and GSE INTERLOCK and ALL 
SYSTEMS CALIBRATE switches 
are in OFF position. 


CUR bt erent recmeerer aw yma FEL 


Figure 6-11, Function-Testing Data Recorder Console (Sheet 2 of 20) 
Change No. 14 - 12 January 1970 6-13 


Section VI R-3825-5 
Volume I 


Operation 


Result 


Ensure that all switches are in 
OFF position. 


Measure voltage between J258-n 0.14 to 0.38 vde, 


(neg) and the following J258 pins 
(pos): 


BB 


1 Ae ATI EEN OLA FIRM 


Aoply 6.97 to 7.U3 vde (pos) to 0,39 to 0. 69 vde, 
pin of receptacle J258 ir column 
1, and measure vollave between 
258-1 (neg) and pin (pos) of 


receptacle J258 in column 2. 


_| | 


Figuve 6-11, Function-Testing Data Recorder Console (Sheet 3 of 20) 
8-14 
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R-3825-5 Section VI 


Volume I 
Step ‘Loc Operation | Loc | — | Result 
7 (continued) 
Column 1 Column 2 
a. BK BB 
b. BC BM 
c. BA BI 
d. BU BS 
e. BF BR 
f. BN BE 
g. AU AT 
h. AC AP 
i. AH AF 
j. AA AN 
k, AR AE 
Loy u 
Mm. ¥ x 
8 IF Apply 6.97 to 7.03 vde (pos} to TE 0.76 to 1.08 vde, 


pin of receptacle J258 in column 
1, and measure voltage between 
J238-n (ney) and pin (pos) of 
receptacle J258 in column 2, 


Cojurnn 1 Column 2 
a. BL BB 
BM 
BJ 


Figure 6-11, Function-Testing Data Recorder Console (Sheet 4 of 20) 
615 


Section VI R-3825-5 
Volume I 


Operation 


Result 


(continued) 


Column 1 Column 2 
a. BT BS 
e. BH BR 


BE 


oct 
be 
S 


g. AV AT 


m. Z x 
Move ALL SYSTEMS CALI- 6.97 to 7.03 vdc. 
BRATE LOW switch to ON 

and measure voltage at J278-G 


(pos). 


Move ALL SYSTEMS 
CALIBRATE HIGH switch to ON 
and measure voltage at J278~I. 


TE 6.97 to 7.08 vdec. 


Move ALI, SYSTEMS No visible results. 
CALIBRATE LOW and ALL 
SYSTEMS CALIBRATE HIGH 


switches to OFF, 


CAUTION; | Connecting or disconnecting test leads without turning off power 
supply can canse arcing resulting in damage to equipment. 


Figure 6-11. Function-Testing Data Recorder Console (Sheet 5 of 20) 
6-16 Change No, 1 ~ 14 March 1967 
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Result 


i No visible results, 


Disconnect power from J258-j 
| and k and apply 6.97 to 7.03 vde 
to J258~a and f (neg). 
Measure voltage between J258-f£ 0.14 to 0.30 vde. 
| (neg) and J258-AW. 


NOTE: Do not disconnect leads from J258-a and f. 


0.39 to 0. 69 vde. 


Apply 6.97 to 7.03 vde (pos) to 
J258-AX and measure voltage at 
J258-AW (pos). 

15 Apply 6.97 to 7.03 vde (pos) to 0.76 to 1.08 vde. 
J258-AY and measure voltage at 
J258-AW (pos). 

16 Disconnect power from J258-a No visible results. 
and f and apply 6.97 to 7.93 yde 
to J257-t and u (neg). 

Measure voltage between J257-u 0,14 to 0.30 vde. 
(neg) and following J257 pins 


(pos): 

a. AK 
b. AU 
AP 


Figure 6-11, Function-Testing Data Recorder Console (Sheet 6 of 20) 
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Section VI R+3825-5 
Volume [ 


Step | Loc | Operation Loc Result 


18 IF Apply 6.97 to 7.03 vde (pos) to TE | 0.39 to 0 69 vde, 
pin of receptacle J257 in column 
| 1, and measure voltage between 
J257-u (neg) and pin (pos) of 
receptacle J257 in column 2. 


Column 1 Column 2 

a, AL AK 

b. AV AU 
|c. BA AP 

d. AS AR 

e. AH AF 

Be OE s 


oo 


19 IF Apply 6.97 to 7.03 vde to pincf | TE 0.76 to 1,08 ydc. 
receptacle J257 in column 1, and | 
measure voltage between pin 
J257-u (neg) and pin (pos) of 
receptacle J257 in column 2. 


Column 1 Colun.n 2 

fa, AM AK 
b. AW AU 
c. AZ AP 
d. AT AR 
e. Ad AF 
f. 4 2 

20 iF Disconnect power from J257-t No visible results. 


TE | and u and apply 6.79 to 7.03 vet 
to J257-m and n (neg). 


Figure 6-11. Function-Testing Data Recorder Console (Sheet 7 of 20) 
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R-3825-5 Section VI 
Volume I 


Operation Result 


Measure voltage between J257-n 
(neg) and J257-AN (pos). 


NOTE: Do not disconnect leads from J257-m and n, 


Apply 6.97 to 7.03 vde (pos) to 0.39 to 0. 69 vdc. 
J257-AX and measure voltage 

between J257~n (neg) and AN 

(pos). 


Apply 8.97 to 7.03 vde (pos) to : | 0.76 to 1.08 vde. 
3257-AY and measure voltage 

between J257~n (neg) and AN 

(pos). 


Disconnect power from J257-m No visible results. 


—— 


and n and apply 27.5 to 28.5 vdc 
to J258-m and n (neg). 


Move TRANSDUCER SELECTION No visible results, 


switches 1 through 20 to POT. 


Measure voltage between J258-k 13-15 vde. 
(neg) and the following J258 pins: 


BB 
BM 
Bd 
BS 
BR 


Figure 6-11. Function-Testing Data Recorder Console (Sheet § of 20) 
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Section VI R=3825-5 
Volume I 
Step , | Operation | | Loc 


and n and apply 
to J258-d and b 


and b and apply 
to J257-v and u 


a. AK 


bh. AU 


to d257-w (neg). 


(neg) and AF, 


(neg) and AN. 


ET eee Palate, 


Disconnect power from J258-m 


27.5 to 28.5 vde 
(neg). 


Measure voltage between J258-b [| TE 
(neg) and J258-AW. 


| Disconnect power from J258-d 


27.5 to 28.5 vde 
(neg). 


Measure voltage between J257-u TE 
(neg) and the following pins of 
| receptacle J257: 


Disconnect power from J257-u 
(neg) and apply 27.5 to 28.5 vdc 


Measure voltage between J257-w | TE 


| Disconne:t power from J257~v 
and w and apply 27.5 to 28.5 vde 
to J257-i and j (neg). 


Measure voltage between J257-j 


ren beer peel 


Result 


re 


Neo visible results. 


138-15 vde. 


No visible resulis. 


13-15 vde. 


No visible results. 


13-15 vdc. 


No visible results. 


13-15 vde. 


Figure 6-11, Function-Testing Data Kecorder Console (Sheet 9 of 20) 
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R-3825-5 Section VI 
Volume I 


Step Loc | Operation Loc | Result 


NOTE: The results of step 35 remain on only while the power supply leads 
are connected. 


ete 


35 


Disconnect power ircm J257-i an 
_j and sequentially apply 27.5 to 
28.5 vdce to the following pins: 


AUXILIARY GROUND 


a. J253-g and p (neg) 
HEATER light on. 


AUXILIARY FLIGHT 


b. J258-r and s (neg) 
HEATER light on. 


PRIMARY GROUND 


c, J257-x and y (neg) 
HEATER light on. 


PRIMARY FLIGHT 


d. J257-z and AA (neg) 
HEATER light on. 


*36 Check continuity between the Less than one chm, 


following pins: 

a. J279-AH and AJ 
b. J279-j and k 

ce, J279-p and n 

d. Ja79-r and s 

e. J279-t andu 

f, J279-wand x 

g. J279-2 and AA 
h. J279-AL and AM 
i, J279-AP and AR 
j. J27a-AT and AU 
k, J279-AW and Aw 
lL J279-AZ and BA 
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Figure 6-11, Function-Testing Data Recorder Console (Sheet 10 of 20) 
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Section VI R-3825-5 
Volume I 


Operation Result 


*36 (continued) 
. J279-BC and BD 


J279-BF and BH 
J279-BJ and BK 
J279-BM and BN 
J279-BS and BT 


J279-N and P 


J279-S and T 
J279-V and W 
J279-AD and AE 
J257-AE and AD 
J258-AK and AL 
J260-F and G 
J260°-M and § 


37 Measure resistance between the TE 
following pins: 


a. J279-AJ and AK 499-651 ohms. 
J279-k and i 27-33 ohms. 
J279-n and m_ 27-33 ohms. 
J279-s and q 351-423 ohms. 
J279-u and v 351-429 ohms. 
Ja79~-x and y 351-429 ohms. 
J279~AA and AB 74-90 ohms. 
J279-AM and AN 612-748 onms. 
J279-~AR and AS 612-748 chms. 


Figure 6-11. Function-Testing Data Recorder Console (Sheet 11 of 20) 
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38 


R+3825-5 Section VI 
Yolume I] 


Operation 


(continued) 


j. J279-AU and AV 612-748 ohms. 


k. J279-~AX and AY 90-110 ohms. 


l. J279-BA and BB 99-121 ohms. 


m. J279-BD and BE 135-165 ohms. 


n. J279-BH and BR 351-429 ohms. 


o,. J279-BiK and BI. 9-11 ohms. 


p. J§279-BN and BP “38-902 ohms, 


q. J279-BT and BU 738-902 ohms. 


r, J279-PandR 351-429 ohms. 


s. J279-T and U 3-11 ohms. 


t. J278-W and g 738-902 ohms, 


u, J279-AE and AF 459-561 ohms. 


v. J257-AL) and AC 144-176 ohms. 


w. J258-Al, and AM 144-16 obrs. 


x. J260°G and H 144-176 ohms, 


y. J260-I, and M 144-176 chms. 


Apply 27.5 to 28.5 vde No visible results. 


to J258-m and n (neg). 
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Figure 6-11. Function-Testing Data Recorder Console (Sheet 12 of 20) 
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Volume I 


ee 


___ Operation Result a 

Measure voltage between J258-k TE 13-15 vde 

(neg) and the following J257 pins: 

a. BU 

b. BL 

c. BP 

q. BB 

e. BR 

f. BD 


49 IF Disconnect powcr supply from 
J258-ra and n. 


4h S Move VALVE POSITION switches 
5 through 8 to OPEN, 


No visible results. 


42 IF Measure resistance between TE Zero +1 ohm. 


J257-AB and the following J257 
pins: 


a. BS 
b. BJ 
c. BM 
d. BF 


43 5 Move VALVE POSITION switches 
1 through 4 to OPEN. 


No visihle reguite, 


44 js Repeat step 42. TE | Greater than one megohin, 
45 if Measure resistance between TE Zero ti ohm. 

J257-AB and the following J257 

pins: 


a. BT 
h, BK | 


Figure 6-11. Function-Testing Data Recorder Console \Sheet 13 of 20) 
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Operation 


Step 7 joc 
45 (continued) 
c, BN 
d. BH 
e, BC 
f. BE 
g. R 
h ¥ 


46 S Move VALVE POSITION switches TE 
1 through 8 to CLOSED and re- 
peat step 45. 


AT IF HMeesure resistance between the 
following J269 pins: 


p. 


48 Ppp Pyll out circuit oreaker. 


*49 if Measure resistance between 
J252-B and C. 


wverassme se et —ereeminer 


Figure 6-11. 


A and B 
Band F 
J and K 
Rands 


Cand D 
Gand H 
N and P 
T and U 


A and D 
Band C 
E and H 
FandG 
J and P 
Kand N 
Rand U 
S and T 
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a At EP EN See ry 


Result 


Greater than one megohm. 


210 fo 1,030 ohms. 


2,340 to 2, 860 ohms. 


TE 108-132 ohms. 


No visible results. 


Greater than 50K ohms. 
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Funrtion-'Testing Data Hecerder Console (Sheet 14 of 20) 
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56 


57 


wen rer ED wre 


Figure 6-11, 
6-46 Change Nua. 


ER 


KR 


LR 


R-3825-5 
Volume [ 


~ | toe 


Oper ation 


Result 


Measure resistance between Th Less (han one ohm. 

J252-C and console cabinet. 

Ensure that test probe has good 

bond to cabinet. 

Connect facility power cable to No visible results. 

consule at receptacle J252. (Sce 

figure 6-2 for cable requirements.) 

Ensure that POWER switches and No visible results. 

TAKE UP REEL switch are in 

OFF position. 

Enevgize facility power. No visible results. 

Depress circuit breaker. PD 115 VAC POWER ON 
light on. VOLTS meter 
indicates 105-125 vac. 

Check CHART SUPPLY and 

ensure that recorder is loaded 

with properly positioned chart 

paper. (Refer to paragraphs 

6-31 and 6-33.) 

Move POWER switch to ON. ER Power light on. 

Rotate CHART SPEEDS switch to | ER Chart paper moves at the 

each of the following: following speeds: 

a. .05 G.05 inch per minute. 

b. 5 5 inches per minute. 

ec. 125 29 inches per minute. 

Rotate CHART SPEEDS switch to | ER | Timing pips for pen 50 

Sand move TIMER switch to ON. are 2 small divisions 
apart. 

Rotate CHART SPEEDS switch ER Chart paper stops. Pen 

and move TIMER switch to OFF 60 returns to original 
px sition, 

Ban eS oA al een ESE) Ae eae ar eel eine ence eer ee) 


21-2 March 1973 
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Result 


Operation 


ras 


29 fam we 


Connect negative lead of power 
supply to J254-B and positive 
lead to receptacle pins associ- 
ated with pens 1 through 20. 
See figure 6-12 for receptacle, 
pin, and pen identification. 


NOTE: It may be necessary to connect 20 wires to a common bus, then 
connect each wire to the pin of the receptacle for each pen. The 
common bus can then be connected to the power Supply lead. 


ihmnmiatabed 


(Deleted) 


Rotate CHART SPEEDS switch to 
D. 


Chart paper moves 5 
inches per minute. 
Apply 27,5 to 28,5 vde. Pens 1 through 20 deflect 
1/8 41/16 inch to the left # 
(when facing event 
recorder). 


Momentarily disconnect each of 
the 20 test leads. 


a A Ne a EN 


Respective pen momen- 
tarily deflects. 


memes IY a 


emi 


CAUTION: Test Jeads are energized aud may arc when momentarily discon- 
nected. Use extreme care sgiuce arcing can damage equipment. 


Ta a oe oa 


ee 


65 TE 


ET FN ae NA ee A A 


Remove 27.5 to 28.5 yde, Pens deflect to right 
{original position) and 
remain. 

66 ER 


Move POWER switch to OFF. Chart stops. 


Power Ueht cff, | 
Same as steps 61 and 63 
through 68, 


67 Disconnect test leads from 
receptacle pins and repeat steps 
60, 61, and 63 through 66 for 
peus 21 through 40, then for pens 
44 through 35. 

68 IF Disconnect test equipment. 
Chart moves. 


69 ER Move POWER switch to ON, 
Power light on, | 
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Figure 6-11. Function-lesting Data Recorder Console (Sheet 16 of 20) 
Change Wo. #1- 2 March 19%3  u-27 


Section VI R-3825-5 
Volume I 


oar ee me thmreeer| 


re remae 


Operatian 


Mementarily apply 2'7.5 to 28.5 


Move POWER switch to OFF and 
rotate CHART SPEEDS switch to 
OFF. 


Disconnect generator plug lead 
P492 from T-OYNC jack on timer 
package and connect plug 

to frequency counter. 


Mako sure TIMING MODE knob 
is in OF F/EXT position. 


Energize frequency ccunter, 


- ar 


NOTE: Frequency rate is not adjustable. 


RO P492 from frequency counter and 
reinstall lead in T-SYNC jack on 
liner package, 


79 PI) | Depress 115 VAC circuit breaker. 


raanerea Ton As SEI en PL Naa 


vde between J255-17 and 56 (neg). 


Pull out 115 VAC circuit breaker, 


Depress 115 VAC circuit breaker. 


Result 


Pen lL momentarily 
defleets 1/8 inch to left. 


Chart stups. 
Power liht off. 


115 VAC POWER ON 
light off. VOLTS meter 
indicates zero. 


115 VAC POWER ON 
light on. VOLTS meter 
indicates 105-125 vdc. 


Frequency counter indi- 
cates 99-101 cps. 


Replacement of generator is 
necessary if results of step 76 are not obtained, 


77 PD Pull out 115 VAC circuit breaker. 
78 | TE | Disconnect gonerator plug lead 


115 VAC POWER ON 
light off. VOLTS meter 
indicates zero. 


115 VAC POWER ON 


lipht on, VOLTS meter 


indicates 105-125 yde. 


nie AT RRO 


~~ eer 


Figure 6-11, Function-Testing Data Recorde: Console (Sheet 17 of 20) 
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Volume I 
Step | Loc Operation __ [boc | Result 
NOTE: To eliminate need to reload oscillograph,a 15-percent minimum of 


the total capacity of recording paper is reconimended, 


PERG APE ee TL STERSE 4 PNR NA Sal 


Move TAKE UP REEL switch to 
ON, then move POWER switch to 
ON. 


Depress and momentarily hold 
LAMP pushbutton. This is a 
mercury-vapor are Jamp, and it 
may be necessary to repeat the 
operation several times to 
strike the arc. 


Momentarily depress red ON-OFF 
pushbutton. If erratic sound is 
heard, remove cover from 
TIMING MODE medule and adjust 
potentiometer R107 (nearest back 
of TIMING MODULE) to chtain 
steady sound level from oscillo- 
graph. 


eens “ee 


80 RO 


80A | RO Recorder gaivanometer 
lamp on. On recording 
oscillographs incorpo-~ 
rating a LAMP indicator 
light, the indicator light 


comes on. 


Drive motor operates 
smoothly. TAKE UP 
REEL light on. i 


&1 ro 


Paper transports and 
traces recorded are ata 
readable density. 


Depress pushbutton 16 and allow 
to record. 


—— 


——e cond 


NOTE: A lamp intensity adjustment may be necessary to obtain a readable 
trace. Refer to Operation and Maintenance Manual 5-124 
(Consolidated Electrodynamics Corp). 
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83 RD Momentarily depress red ON-OFF{ RO Drive motor and record- 


aaron 


pushbutton. ing paper stop. TAKE UP 
REEL lght on. g 
84 RO Measure space between timing RO 0.144 to 0.176 inch 
liner and inspect for consistent between éach line prinied. 
| | printing of Hnes. 
NOTE: An acceptable method of obtaining this measurement {ts to measure 


a total of 25 spaces (distance between 26 lines). This distance shall 
he 3.6 to 4.4 inches. 


0% Inconsistent printing of tiring Unes or spacing indicates 2n out-of- 
synchronization sondition. Adjust potentiometer R107 to correct 
this condition (step 81), Repeat stens 82 through 84. 


eat Slender t: aed Tichaian, ovina wetmerrorare wires 
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Figure 6-11, Function-Testing Dalia Recorder Console (Shect 18 of 20) 
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Momentarily depress red ON-OFF 
pushbutton then depress the 
following pushbuttons; 


d. 04 


Momentarily depress red ON-OFF 
pushbutton, 


Assemble test circuit using 
oscillator and multimeter. (See 
figure 6-13.) 


Adjust oscillator to an output of 
60 cps and 0.85 volts “ras. 


Momentarily depress red ON-OFF 
pushbutton. 


Depress pushbutton 4. 


Sequontially apply 0.85 volts 
between the following pins, allow- 
ing a Sink wave to he recorded: 


a. 3205-57 and 8 
b. J255-58 and 9 
c. J255-59 and 10 
cd. J265.35 and 12 
a. JAa4-P and H 
f. J404-3 and & 
gy. J294-L and M 
nm. d2h4-G and N 
i, J2hd-% and o 


RO 
RO 


RO 


7 


—_ Pe RE! EARNER oe rine Pam etn tap EER els mane womens — Smewmmesee aearetite Sanaa 7 BY Spr cet cee opp ty 


Operation —_ Pee Result 


Drive motor operates. 
TAKE UP KEET. light on, 
Recording paper trans- 
ports at the following 
speeds +10%: 


0.25 inch per second. 
1 inch per second. 

4 inches per second. 
64 inches per second, 


Drive motor and record- 
ing paper stop. TAKE UP 
REEL light on. 


Drive motor operates. 
TAKE UP REEL lignt on. 
Recording paper trans- 
ports. 

Records channel amphi- 


tude of 0.75 to 1.25 
inches. 


Dn Lommsarienneetnersdemamanen haptol detihaiel 


Figure 6-11. Function-Testing Datu Recorder Conaole (Sheet 19 of 20) 
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Operation Loc} Result 
(continued) 
j. J254-F and EF 
k. J254-S and R 
J. J264-Y and X 
m. J254-W and V 
n. J254-T and U 
Adjust oscillator output to 60 epe , 
and 11 volts. 
Sequentially apply 11.0 volts RO oe channel ee 


between the following pins, allow- ude of 0.75 to 1.2 
ing a siné wave Lo be recorded: inches. 


a. J255-34 and 16 
b. J255-48 and 13 
ce. 3255-49 and 15 ' 
d. J265-50 and 11 | 


92 RO Depress red ON-OFF push- ho 
button. 


Drive motor and record- 
ing paper stop. TAKE UP 
REEL light off. 


rr rn re ree 


94 RO Move POWER and TAKE UP RO Recorder galvonometer 
RELL switches to OFF. lamp off. On recording 
oscillographs incorporat- 
ing a LAMP indicator 
light, the indicator light 
goes off, 
95 Measure amplitude deflection 0.75 to 1,25 inches. 
obtained in steps 91 and 22, 
96 Measure the spave between the 9/32 to 11/32 inch. 
traces of channels 1 through 13. _ ee eee Se ee een 
NOTH: if spacings are not within tolerance, adjust as outlined in Operation 
and Maintenance Manual 5-124 (Consolidated Electrodynamics Corp), 
then iCpeat steps 88 through 95 pe oh he ut ae 
94 Pull out 115 VAC circuit breaker. | PD 115 VAC POWER ON 


light off. VOLTS meter 
indicates zere. 
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Figure 6-11. fFunction-Testing Data Recorder Console (Sheet 20 of 20) 
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bw NUMBER, 
EXAMPLE: CHANNEL NUMBER 9 WILL HAVE COXNECTORS GAIPD 
AND 270.9, PINS 8A AND 9C, AND GALVANGMETER NUMBER 9, 


{ 9}R1 IN GALYANOMETER NUMBERS § THHOLGH 8 SS ONE MEGOHM. 


GALVANOMPTERS 1 THROUGH 18 
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Figure 6-12, Data Recorder Console Electrical Schematic (Sheet l of 6) 
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15 AMP 


PEN NO, 


: PEN NO, 
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(SOR (5a as 2 


(4 OO | 
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| 16 8 6TH1+16 25 4- 
17 7 6rB2-18 25 4- 
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Figure 6-18, Wscillograph Test Circuit 


6-28, CALIBRATION REQUIREMENTS. 


6-24. The power distribution pane2 voltmeter must be checked to ensure an 
accuracy of two percent of full scale. 


6-25, PREPARING FOR STORAGE, 
6-26, Prepare console for storage as follows: 


a, Disconnect external electrical cables froin consote and instal protective 
caps on cables, 


b, Stow electrical cables in consele. (Refer to paragrayh 6-11.) 
c, Install protective caps on consoic interface receptacles, 


d. Cover console with greaseproof barrier material (MIL-B-121, Grade A), or 
equivalent, and seal at battom ede, 
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6-27. MAINTENANCE REQUIREMENTS FOR DATA RECO"DER CONSOLE. 
COMPONENTS. 


6-28. Maintenance of components consists of removing and installing panels, 
loading recorders, lubricating, and cleaning. Function-test console subsequent 
to component repair or replacement. See figures 6-14 through 6-17 for panel and 
console cable wiring diagrains, 


6-29, REMOVING AND INSTALLING ELECTRICAL PANELS, 


6-30. Removal and instaUation methods for cach of the console panels are as 
follows: 


a. Open rear access door. 


b, Disconnect cable assemblies from component to be removed. 


c. Remove applicable: retaining screws at front of console and slide unit from 
console, 


d. Reinstall in the reverse order of rerroval and torque screws to 26-46 inch- 
pounds. 
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Figure 6-14, Power Distribution Panel Wiring Diagram 
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Figure 6-15, Flight Instrumentation Simulator Panel Wiring 
Diagram (Sheet 5 of 5) 
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Figure 6-17. External Electrical Cable Wiring Diagrams (Sheet 2 of 2) 
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6-31. LOADING EVENT RECORDER. 


6-32. Load the event recorder (figure 6-5) with chart paper, E-60 m (T'echnirite 
Electronics Inc) as follows: 


a. Disergage CHART RELEASE LEVER by depressing lever. 

b. Haise recorder writing table and remove chart paper spool from recorder. 
c. Remove paper core from spool. 

d. Square end of a full roll of chart paper by tapping on a flat surface. 


Hold roli of chart paper so that paper unwinds from the bottom and position 
roll with squared end facing spool flange. 


f. Insert chart paper spool through core until squared end of chart paper is 
flush with spool flange. 


g. Unwind approximately 3 feet of paper and cut approximately 8 inches of 
leading edges in a tapered fortn. 


h. Lift and hold writing table. Install spool on brackets by pushing spool back 
and down agalnst paper tension arm until spool is seated. 


i. Ensure that slack does not exist between chart paper and paper tension arm, 
since this may cause paper to drift. 


j. Thread chart paper over edge of writing table and, while pulling on chart 
paper, close writing table. 


CAUTION 


Chart paper must be carefully threaded over the edge of 
writing table to avoid damaging styli. 


k. Thread chart paper between 3 idler rollers and main drive roller. 


l. Tighten chart paper against writing table and release CHART RELEASE 
LEVER engaging friction drive. 


m. Thread chart paper onto bottom rewinder; aline edges of paper and tape 
paper to paper core on rewinder. 


hn. Tura rewinder by hand until slack is removed. 
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Section VI R-3825-5 
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6-33. POSITIONING EVENT RECORDER CHART PAPER. 
8-34, To compensate for slight dimensional changes in paper and variations in 
paper width, the chart paper can be adjusted laterally approximately 1/8-inch by 
using the CHART POSITIONER. Position the chart paper as follows: 

a. Move POWER switch on EVENT RECORDER to ON. 


b. Rotate CHART SPEEDS switch to 125 and allow 8-10 feet of chart paper to 
run through recorder. Turn CHART SPEEDS switch to OFF, 


ec. Check styli for proper alinement to printed chart paper. 

d. Rotate CHART SPEEDS switch to .05, run 8-10 feet of chart paper, and 
observe the trace. Trace must be between limit lines of unprinted portion 
(right-hand when facing event recorder) of respective channel. Rotate CHART 
POSITIONER lever upward to adjust chart paper to the left (when facing event 
recorder) and downward to adjust chart paper to the right. 

NOTE 


The reaction time of chart positioner is rather slow. 
Allow several feet of paper to run afler each adjustment. 


e. Rotate CHART SPEEDS switch to 5. Move TIMER switch toON. Ensure 
that timing pips on channel 60 are two small divisions apart. 


f. Turn CHART SPEEDS switch to OFF. Move TIMER switch to OFF, 
6-35. LOADING RECORDING OSCILLOGRA PH. 
6-36. To load oscillograph (figure 6-6) with recording paper, proceed as follows: 
a. Pivot idler rod forward. 
b. Simultaneously pull pinch roller releases and remove pinch roller. 
c. Lower paper transport housing. 


d. Insert roll of recording paper so that paper feeds from bottom of roll with 
emulsion side up. 


e. Thread paper over metering roller and pull out 14-16 inches of paper. Close 
transport housing. 


f. Replace pinch roller, ensuring that releases are firmly seated. 
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g. Replace idler rod and route paper over idler rod, under roller, over spacer 
rod, and under paper core, with the emulsion side facing down. 


h. Move TAKE UP REEL switch toON. Move POWER switch to ON. Depress 
red ON-O}F and 16 pushbuttons. Recording paper must run through oscillograph. 


i. Depress red ON-OFF button and move POWER and TAKE UP REEL switches 
to OFF. 


6-37, LUBRICATING EVENT RECORDER. 


6-38, The lubrication requirements for event recorder are listed in figure 6-18. 


Lubricant Point Lubricant Amount 
Top and bottom bearing, Mix 50 parts of machine oil 2 drops 
electromagnetic pivot (SAE-10) with 50 parts of 

_ shaft. Molykote, type G, Lubricant 
(Alpha- Molykote Corp). 
Rewind chain and Mix 50 parts of machine oil Sparingly 
bearings. (SAE-10) with 50 parts of (wipe off 
Molykote, type G, Lubricant excess) 


(Alpha- Molykote Corp). 
Six shafts protruding Machine oil (SAE~-10). l drop 
through drive trans- 
mission side plates. 


Motor drives, Machine oil (SAE-10). 2 drops 


a et RE a i pA REE SPOS EPL ESI i PEEING: FASS OY 


Figure 6-18. Lubrication Requirements for Event Recorder 


6-39, CLEANING ELECTRICAL PANELS. 

6-40, Gain access to panels through console rear access door. Remove dirt, 

dust, and foreign matter from panel components and circuitry, using low-pressure 

(10 psig maximum) gaseous nitrogen (MIL-P-27401) or a vacuum cleaner. 
WARNING 


Flying particles looscned and propelled by gaseous 
nitrogen can cause injury to personnel. 
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SECTION VIE 


ENGINE TEST PLATES, ADAPTERS, AND TOOTS 


WARNING 


THE FOLLOWING GROUND SUPPORT EQUIPMENT MUST BE OPERATED BY AUTHORIZED 
PERSONNEL TRAINED IN THE USE OF THE EQUIPMENT, 


9016701, Bypass Duct Test Plate Kit 9020266, Customer Connection Oxidiser Tonk 
9016710, Hot-Gas Fxhaust Test Plate Kit Pressurization Test Plate Kit 
9016711-21, Fuet Turhine Vorquing Wrench Kit 9920269, Bypass Valve Removal Toolkit 
$016712-11, Oxidizer Turbine Accessory 9020784-11, Oxidizer Dome Purge Shutoff Plug 
Drive Torquing, Wrench Kit Kit 
9016713, Turbopump Inlet Duet Test Plate Kit 9024496, Oxidizer and Fuel Turbipe Drain Line 
9016719, 30 PSIG Customer Connection L-Inch Test Adapter Kit 
Test Plate Kit 9024497, Augmented Spark Igniter and Gas 
9016723-11, Bypass Valve Actuation Plate Kil Generator Oxidiver urge Line Test Plate Kit 
9016724, 250 PSIG Customer Connection 5/8 9024718, Metering Valve Kit 
{nch Test Plate Kil 9024994, Insulator Installer Toolkit 
9017259, Oxidizer Turbine Accessory Drive 9024697, Thrust Chamber Start Tank Refill 
Shalt Torquing Wrench Kit Flange Test Plate Kit 
9017273, 500 PSIG Customer Connectien 5/8 9024998, Gas Generator Equalization Line 
Inch Test Plate Kit Leak- Test Adapter Kit 
9027274, 2000 PSIG Customer Connection 5/8 9024999, Flight Instrumentation Pressure 
Inch Test Plate Kit Transducer Removal Toolkit 
9018840, 30 PSIG Customer Connection 1-1/2 9025406, Pressure-Actuated Purge Valve Test 
Inch ‘Test Plate Kit Plate Kit 
9018843-41, 80 PSIG Customer Connection 5/8 9025405, Calibration Pressure Switch Test 
Inch Test Plate Kit Adapter Kit 
9018846, Turbine Exhaust Leal Test Plate Kit 9925419, Fuel Pump Leak and Flow Adapter Kit 
9019960, Accumulator Hose Plate Kit 9025591, Resistance Tost Adapter Kil 
9019968, Hent Exchanger Oxidizer Supply Line YOAB1LT, Oxidizee Turbopump Seal Cavity 
Test Plate Kit Drain Line Test Adapter Kit 
9019969, Gas Generator Control Valve Test 9025826, Start Tunk System Drying Mantfold 
Plate Kit Kit 


9019975, Oxidizer Dome Purge Adapter Kit 


SN a I LK Ae Sy Rt ER TE = ee en Ho 


PAWI I, OF CONLENTS 


PANAGIAPHL PAGL, PAUAGHAVH AGL 
7-1 DLOCR UPTON AND BEAU ING Ta5 Test Plate Kitu 9016719, 
PACT ICULALS OF TNGINE. JS? SUIBSIO, and YOUNG... kee q-' 
PIATLS , ADAPITIS | AND TOOLS 2. (7-3 Teb Augmented Spark lynifes aad 
7-3 Configuration Ch iin TAL MM wo Mata L Gan Generator Oxidiver Purge 
ECLoctivaty sees reueee ces site ee te Line Test Plate Kit UQenkoe .. 7-4 
ret Test Plate Kits 9010724, 7-7 Turbine Exhaust System Leake 
O03 7273, YOLZ274, and Test Plate Kal QOLSBIO oe... 7h 


YO LRA = LI ee ee 4-3 


Underlined tittes denote priwiry paragraphs. 


Change No, 20 - 8 March 1972 7-1 


Seolion VIT 
Contents 


LARAGRA}N 


bypass Valve Actuption Plate 
Rit 9O1C72%11 


Peer or eweaenne 


Pypase Duet Test Plate Kat 
AGIGTOL and POLGTOLSLL viaeeae 


VoteGas Exbaust Treat Plate Ki+ 
GOL? ? and GOAT} 0-11 
Tusbop mp Inlet Due w lest 
Plate Kit, WIG6TI? wsncese cas 
PreesurreeAe tiated Valve 
Test Plete Kit Comsur rn? 
9005! 90-14 er eer 
Accumulator Yose Plate Kit 
OCVQOAG 4 4 ySclateie D Seacsy Deeiavels 248 
Theuet Chanhes Star ¢ Tank 

Itef TL Flange Post Plate Ket 
MRZI9OIVF oe, 
fardizer Dome Trae Adapter 
Kit 9OL9 779 wen, big 
Uraudecer ane Fuel Parbane 
Deain ius Tost Adapter Ki 
Ca 
Gas Cenesator Lana) cation 
Line JoakePoet Adagter Rit 
ONAN YB eo. Veena b8S oar 
Catibte lion Pressure Sha coh 
Test Adapter Ave WH IAGT 2 oo, 
Fued Pimp feat oot Pho. 
Adapter Kit FG54IG cee. leas 
Voor Adapeer Rid Ging att ae 
Mrdizer Turhopnwep Sev. Cavity 
Deaiu dane Test tdapter hid 
CMI din fs 
Geediaer Thome Pirge Stara ! 
Plug Kit WOLOTRA LI) oc eae ee 
Merering Valeo Kit QUENPIS oo, 
Hy pace Valve Kerusal Tooth ct 
TN CSD acd baal dees eal ie exe @uabes 
Tachagumnp Torque Wrereh Kise 
WAOTEIA2L, QWIGZLO~ TT, and 
i a 
Tyandavee da 


Poy ye 


i 


ae areor 


aoe ere aereae 


sane ae Shh dee ne 


ee 


taller Tor Beart 
TH Ug: oe. case Wik wubb wie acetie 
Phiyt} Tastiamented ion Prege 
enre Tranatueer Hemevwal 
Toolkit YG20999 ole ee cca 
Heat bxchaneer Oxidazer Supply 
Jum Test Plate Kit Solgyor ,, 
Gay Generator Gontrad Vatyve 
Toast Plate Kit GOLOGHU 2.4... 
S{trt Tank Syston Dry rig Mani- 
fatd Kat 902562 iiecte 4 Mnewatarend 
pe aa Tesi: Adepler Jit 


veee 


eC UPD eho ator tanres 


1 tran me, NR 


Under lived Citles denote pramary yserngrepha, 


Change No. 22 =~ 78 Mareh 1475 


R-2875-5 
Volume I 


TABLE Ct 


CON" re NTS 


{contimied } 


PATAGRALH 


f-28 


Ta 20 


. 1 
7a 


FLAITS, ALAPITRA, 


MATITENANCE Allo REPAGR OF IES) 
“ALD D WOLs os 


ee ee 


Sieuning 
Nemoving and Installing Burst 
Viaphragons 
Lubrice bing .. 
Kemoving and SJxnstalling 
Fittines, floses, nani Yalves 
Replacing Plastic Film Seating 
Surfaces , 
Replacing, Teflon Sheet “- 
Surfaces 


Ce Ce CC oe 2 


eset ae winner enee 


a -Bharigl BUN GAA oa toea arlene say 
Ling 


ed 


Heplvoinge Uuibher Seals ,...00. 
Iteplacing Pad an Preasuy 
Transducer Torque Wrenches... 
Function-Testine Rebief Valye, 
Pune biomeTest uae Mota rr 


NOL geeaiies shea seks iooanins 
ProofTea tinge. cc. es ta gereiates rd 
Storing Teat Platis, Adaplors, 
ami Tonle... . ee. é wice's as 


R-3825-5 
Volume I 


7-1, DESCRIPTION AND LEADING PARTICU- 
LARS OF ENGINE TEST PLATES, ADAP” ERS, 
AND TOOLS. 


7-2. Engine test plates, adapters, plugs, 
tools, and torque wrenches are provided in 
kits, and cach kit or related group af kits, 
is described in one of the paragraphs 7-4 
through 7- 27D, 


7-3, CONFIGURATION CHANGES--MANUAL, 
EFFECTIVITY, Modifications incornorated in 
this manual that change the configuration or 
add an enginy test plate, adapter, or toulkit 
are listed in figure 7-2 


Ce ee 


Approved 
ECP No. 


Incorporated in 
Part No, Manual Dated 


eer ee nr A eA 


32-150 9016723-11 21 September 1965 
J2- 222 9018843-11 21 September 1965 
J2~374 90 20784- 11 21 September 1965 
J2-447 9016711-21 17 February 1966 


Pennell  e o — 


Figure 7-4, Configuration Changes--Manuai 
Effectivity 


7-4, TEST PLATE KITS 9016724, 9017273, 
9017274, AND 9018843-11, (See figure 7-3.) 
Each (est plate kit consists of a contaiaer, 
test plate, and attaching hardware, The lest 
plate that connects to a customer-connect 
flanve is equipped with an inlet fitting for 
pressurizing and a burst diaphragm for pro- 
tecting the system from overpressurization, 
individual] test plates are not interchangeadle, 
due to jocation of Mange alinement pins and 


Section VH 
Paragraphs 7-1 to 7-4 


different pressure ratings of burst diaphragms, 
The 4/8-inch, 600-psig customer-connection 
test plate kit 9016424 consists of container 
VN192-0002- 0844, plate assembly 9020223, 

6 boits AN4-17A, 12 washcrs LD153- 0010-0009, 
BR nuts NAS679A4W, and packing MS29515 019, 
Pilate assembly 0020223 hag a maximum over- 
ative pressure of 250 psig and a burst diaphraum 
rated al 400 psig. The 5/d-ineh, 500-psig 
customer-ronnection test plate kit 9017273 von- 
sists of container VID192-0902-0844, plate 
assembly 9020274, 6 nolts AN4-IT7A, 12 washers 
1.N153-0010-0009, 6 nuts NAS679A4W, and 
packing MS29513-019. The plate assembly 
9920274 has a maximum o-erating pressure of 
$00 psig anda burst diaphragm rated at 750 
psig. The 5/8 inch, 2,000-psiz eustomer- 
connection fest nlate kit 9017274 consists of 
contiiner VD192- 0002-0844, plate assembly 
9020275, 6 hoits AN4-17A. 12 washers 
LD153-0616-0G09, 6 nuls NAS679A4W, and 
packing MS29513-019, Pinte assembly 9020275 
has & maximum vperating pressure of 2,000 psig 
and 2 burst diaphragm rated at 3,000 psig, The 
5/8-inch, 30-psiy customer -connection tesi 
plate kit 9018843-11 includes plate assembly 
9020222-11, container VD192-0002-0844, 

6 bolts AN4-17A, 12 washers LD153-0010-0009, 
6 nuts NASBT9A4SW, and packing MS$29513-019, 
Plate assembly 9020222-11 has a maximum 
voperating pressure of 80 psig and a burst 
diaphragm rated at 120 psig. 
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i Figure 7-3, 


2-5, TEST PLATE KITS 9016719, 9018840, 
AND 9020266. (See figure 7-4.) Each test 
plate kit consists of a contalner, a test plate, 
and attaching hardware. The (est plate 
assembly connects (9 custemer-connect fNange 
aud 18 equipped with an inlet Hitting for pres- 
sucizing and a burst ciapnragm that protects 
the system from overpressurization, Each 
test plale assembly has a maximum operating 
pressure of 30 psig and a burst diaphragm 
rated ut 50 psig. The one-inch, 30 psig 
cuctomer~-connection test plate kit $9160719 
consists of container YD192-0002-0844, plate 
assembly 9016746, 6 bolts AN4-24A, 12 
washers LD153-00J0-0008, 6 nuts NASG79A4W, 
and packing MS29513-02€, ‘The 1-1/2 incl, 
30-psip customer-eonnection test plate kit 
9918840 consists of container VD192-0002- 0844, 
plate assembly 9020026, 8 bolts AN4-24A, 6 
washers 1.0153-0019-0008, 8 nuts NASGT7OA4W, 
and packing MS29043-1338, Oxldizer tank pres- 
surizing customeémconne .tion test plate kit 
9920266 consists of container VD192-0002- 0844, 
plate assembly 9020528, 8 bolts AN4-24, 8 
washers LD1I53-GO1C 0009, 8 nuts NAS6TIA4W, 
and/packing M&29513.-133, 
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%~6, AUGMENTED SPARK IGNITER AND GAS 
GENERATOR GXIDIZLR PURGE LINE TEST 
PLATE KIT 9024497, (See figure 7-5.) Aurz- 
mented spark igniter aud gas generator oxidizer 
purge Hne test plate kit 9024497 consists of 
container VDJ92-0008-0015, 2 test plate 
assemblies $025379, & bolts AN3 TA, 16 
washers T.O155-0030-0007, 3 nuts NASGTIA3W, 
and 2 packings ANG227-t1. Each test plaie 
assembly has a raaximum operating, pressure 

ol 400 psig and a burst diaphragm rated at $00 
psi, Tho test plate assemblies are connected 
to the downstream flange of the augmented spark 
igniter and gas generator oxidizer purge lines, 
This kit is used while performing the veverse- 
flow leak test of the auginented Bp igniter 
oxidizer purge check valve aud the gas 
genecator oxiaizer cavity purge ¢ ae 7 valve, 
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Figure 7-4, Test Plate Kits 9016719, 9018840, and 9020266 
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Figure 7-5, Augmented Spark Jeniter and Gas Generator Oxidizer Purge Line Test Plate Kit 0024497 
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7-7, TURBINE EXHAUST SYSTEM LEAK- 7-8. BYPASS VALVE ACTUATION PLATE 
TEST PLATE KIT 9018846, (See figure 7-6, ) KIT 9016723-11, (See figure 7-7.) Bypass 
Turbine exhaust leak-test plate kit 90183846 valve actuation plate kit 9016723-11 includes 
consists of container YD192-9008-0015, plate plate assembly 9020251-11, container 

902021¢, and adapter assembly 9022823. The YD192-0002-0844, 4 bolts AN4-15A, and 4 
adapter has a presenrizing and monitoring port washers LD153-0011-0013. The plate assembly 
and & burst diaphragra rated at 50 psig, The has a manual bleed valve and a check valve with 
maximum operating pressure of the adapter amaximuin operating pressure of 400 psig. 

and the plate is 30 psig, The adapter is used The piate assembly seals the actuator closing 
to supply and monitor pressures in the engine port of the oxidizer turbine bypass and provides 
cxhaust system and is connected at the fuel a comiect point for a pressure source, 


turfopump torque access for leak-test proce- 
dures. The test plate is a metal plate with a 
Teflon gasket on one face and is used on the 
accessory drive pad mounting Nange when the 
engine exhaust plate is not installed, 
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Figure 7-6, Turbiie Exhaust System Leak-Test Plate Kit 9016846 
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7-9, BYPASS DUCT TEST PLATE KIT 9016701 
AND 9016701-31. (See figure 7-8.) The bypass 
duct tesi plate kit 9016701 consists of container 
¥C192-0002- (884 and bypass duct test plate 
9020225. Bypass duct test plate kit 9016701-11 
consists of ecntainer VN192 -0002-0884, bypass 
duct test plate 9020225, 8 bolts Rii11- 1009-0440, 
8 washers LI)153-0013-0002, 8 washers 

RD153- 1002-0004, and 8 nuts kKDi14-1002-0004, 
The test plate is a inetal plate with a Mat Teflon 
ui rubber Seal on each face. The test plate is 
inserted bet veen the flauge of the bypass valve 
and the turbine exhaust duct flange during leak 


tests, The maximum operating pressure is 
30 psig. 
7-10. HOT GAS EXHAUST TEST PLA'TE KIT 


9016710 AND 9O167L0-11. (See figure 7-8.) 
Hot-gas exhaust test plate kit 9016716 consists 
of container ¥D192-0008-0015 2nd test plate 
9019860-11, Hot-gas exhaust test plate kit 
9016710-i1 consisis of container 
V1D192-0008-0015, test plaice $019860-41, 10 
holis RD111-1009--3426, 10 washers 
LD153-0010-0002, and 10 nuts RN114-1002-0004, 
The metal test plate is approximately 14 inches 
in diameter, with 2 rubber seals (one for each 
face} that mi vvide sealing capability. The test 
plate is insfalled between the heat exchanger 

and the exhaust manifcld flange during engine 
system leak tests, The maximuin operating 
pressure is 39 psig. 
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7-11. TURBOPUMP INLET DUCT TEST PLATE 
KIT 9016713, (See figure 7-8), Turbopump in- 
let duct test plate kit 9016712 consists of con- 
tainer VD1¢2-0008-0015 (lower pad removed) 
and test plate 9019858, Test plate 9019858 con- 
sists of a metal plate with bolis, a seal, a fitling 
for monitoring pressure, and a 50-psig relief 
valve. The maximura operating pressure is 30 
psig. The plate is adaptable to both oxidizer 

an! fuel turbopump inlet ducts and is used during 
oxidizer and fuel system leak tests, 


7-12, PRESSURE-ACTUATEL PURGE VALVE 
TEST PLATE KIT 9025400 AND 9025400 -11, 
(See figure 7-9.) Pressure-actuated purge valve 
test plale kit 9025400 consists of container 
V1N192 -0002-0844, test piate 9025399, 4 bolts 
MS9034-14, 4 washers LD153-0010-0009, and 
packing MS29513-012, Pressure-actuated purge 
valve test plate kit 9025400-i1 consists of con- 
fainer VD192-0002-0844, test plate 9025399, 4 
balts RD111-1010-3417, 4 washers 
LD166-6013-0002, and packing MS29513-012, 

A streamer that cautions removal of test plate 
before firing is attached to the test plate. The 
test plate is vsed to block pneumatic control 
pressure at the O''BV opening contral port, 
purge control valve inlet port, and STDV drain 
port. Instructions for the uae of kit 9025400-11 
are in R-3825-1B. 
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Fipure 7-7. Bypass Valye Actuation Plate Kit 9016729-11 
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Figure 7-8 Test Plate Kits 9016701, 9016710, and 9016713 
7-8 change No, 20 - 8 March i972 
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Figure 7-9. Pressure-Actuated Purge Valve Test Flate Kit 9925400 


7-13. ACCUMULATOR HOSE PLATE KIT 
9019960, (See figure 7-10.) Accumulater hose 
plate kit 2019960 consists of container 
VN192-0002-0844, test plate 9019961, 4 bolts 
AN4- 144, 8 washers £,D153-0019-0009, and 

4 nuts NAS#TIC4AW, The kit seals the accumu- 
lator hose when the hose iz» disconnected during 
checkout, The test plate is metal with a fat 
rubber gasket on a raised face. 


7-14, THRUST CHAMBER START TANK RE- 
FILL FLANGE TEST PLATE KIT 9024997, 
(See figure 7-41.) Thrust chamber start tank 
refill flange test plate kit 9024997 consists of 
container VD192-0602-0844, test plate 
9025824, 4 bolts AN4-15A. 4 washers 
LD153-0010-000). and 4 nuts M§9356-i0. ‘Test 
plate 9024824 is used to close off the start tauk 
revill tine for proper purging of the liquid re- 
fili check valve during the engine drying pro- 
cedure, 


7-15. OXIDIZEI DOME PURGE ADAPTER 
KIT 9019975. (See figure 7-12.) Gxidizer dome 
purge adapter kit 901997" consists of container 
V1D192-0002,-0884, adapter 210605, 4 plugs 
AN814-4CL, 4 seals 121000124 (Harrison Mfg 
Co), and seal 408767, The oxidizer dome purge 
adapter kit ts used to support purging of the 
engine oxidizer datne privy lo thrust chamber 
preconditioning and after engine cutoff during 
static engine operation. During purging opera- 
tions, the adapter reduces recirculation of the 
purve gas that carries moisture-laden gases 
from the combustion zone of the thrust chambe. 
back into the dome, forming ice on the cold 
surfaces of the injector. Adapter 210605 is a 
probe-shaped fitting with an iniet port, 4 instru- 
mentation ports, and 76 outlets in the probe, 
The probe is provided with a threaded sectina 
for insiallation of the adapter into the injector 
instrumentation port. Uuring the test operation, 
four plugs und/ox facility pressure and temmera- 
ture instruments supplied with seals are used 

in the 4 ports of the adapter, as requirca Seal 
§08767 i¢6 provided for installation of the adapter 
into the engine nyector port, The adapter, 
plugs, and seals ire stored in the reusable 
container. 
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Figure 7-10. Accumulator Hose Plate Kit 9019960 
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Figure 7-11, Thrust Chamber Start ‘Tank Refill Flange Test Plate Kit 9024997 
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?~18. OXIDIZER AND FUEL TURBINE DRAIN 
LINE TEST ADAPTER KIT 9024496. (See figure 
7-13.) The adapter kit consists of container 
VD192-0002-0844 and test adapter 9024523. The 
adapter consists of @ hose assembly, a clamp, 

* inlet (itting for pressurizing, and a burst dia- 
phragm rated at 50 psig. The maximum aper- 
ating pressure of the adapter is 30 psig. The 
adapters are connected to the oxidizer and fuel 
turhine seal bleed lines, This kit is uscd while 
performing uxidizer and fuel turbine seal cavity 
purge check vaive reverse-flow tests. 


7~17, GAS GENERATOR EQUALIZATION LINE 
LEAK- TEST ADAPTER KIT 9024993. (See 
figure 7-14.) The gas generator equalization 
line icak-test adapter kit consists of container 
¥D192-6018-1644, adapter assembly 9025821, 
nut AN6289~4J, packing MS28778-4, and ring 
MS28777-4. The adapt t assembly is equipped 
with an inlet fitting for p ‘essurizing and a burst 
Gaphragm rated at 50 psi. The maximum 
operating pressure of the adapter is 30 psig. 
The adapter assembly provides the capability 
to leak-test the gas generator equalization line. 
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7-18, CALIBRATION PRESSURE SWITCH TEST 
ADAPTER KIT 9025405. (See figure 7-15. ) 
Calibration pressure switch test adapter kit 
9025405 consists af container VD192~-0002-0844 
and test adapter 9025406. The test adapter has 
an inlet and outlet port and a burst diaphragm 
rated at 900 psig. The maximum operating pres~ 
sure of the test adapter is 600 psig. The kit 
facilitates the calibration of the mainstage OK 
pressure switch. 


7-19. FUEL PUMP LEAK AND FLOW ADAPTER 
KIT 9025419. (See figure 7-16.) Fuel pump 

jesk aad flow adapter kil 9025419 consists of 
container VD192-0002-1644, adapter assembly 
9025420, and packing MS28778-6. The adapter 
assembly js equipped woth an inlet fitting for 
pressurizing, a burst diaphragm ratedat 90psig, 

an adapter, and an interconnecting Mexible hose. 
The adapter assembly provides overpressuriza- 

tion protection for the fuel pump seals during 

leak test of the fuel seal cavity purge check 

valve and the fuel pump intermediate seal, and 
during leak and flow test of the fuel seal cavity 
bleed check valve. | 
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Figure 7-13. Oxidizer and Fuel Turbine Drain Line Test Adapter Kit 9024496 
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Figure 7-14, Gas Generator Equalization Line Leak- Test Adapter Kit 9024598 
7-12 Change No, 10 - 10 February 1969 
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Figure 7-16. Fuel Pump Leak and Flow Adapler Kat 9025419 
Change No, 10 - 10 February 196% 743 
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7-20, VENT ADAPTER KIT 9025424. (See 
figure 7-17.) The vent adapter kit consists of 
container VD192-0002-0844, adapter assembly 
9025423, and packing MS28778-4. The vent 
adapl(cr assembly provides a bleed valve which 
permits selection of the vent open or closed po- 
sition to conserve the helnum pressurant utilized 
during leak tests and checkout operations, Dur- 
ing, tests, the vent adapter assembly is used in 
place of the vent port relief valve 553364 located 
inthe line trom the ignition-phase solencid 
normally open port fo Uie MEV closing port. 


7-21. OXIDIZER TURBOPUMP SEAL CAVITY 
DRAIN LINE TEST ADAPTER KIT 9025817, 

(See figure 7-18.) Oxidizer turbopump seal cav- 
ity dvain line adapter kit 9025817 consists of a 
container VD192- 0002-1286 and in adapter 
assembly 9025818. Adapter assembly 0025818 
incorporates an inlet fitting for pressurizing, a 
hose and clamps for attaching to the oxidizer 
turbopump seal eavily drain tine, and a burst 
diaphragm for protecting the system from over - 
pressurization. The burst diaphragm has a 
burst pressure of 50 psig. The adapter provides 
the capability to check out the oxidizer turbo- 
pump intermediate seals. 
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7-22, OXIDIZER DOME PURGE SHUTOFF 
PLUG KIT 9020784-11. (See figure 7-19.) 
Oxidizer dome purge shutoff plug kit 9026784-11 
consists of container VD!92-0002-0844 anda 
plug incorporating 4 manual vert valve, The 
plug is used during engine leak and sequence 
tests to prevent escape of the pneumatic controt 
system pressure through (he oxidizer dome 
purge check valye, The manual vent valve ip 
the plug is used to vem the pneumatic control 
system at the terminatlon of tests, 


7-23, METERING VALVE KI’ 9024718. (See 
figure 7-20.) Metering vaive kit 9024718 con- 
sists of container VD192-0002-0884 and 
manually operated metering valve assembly 
9024719, The metering valve port fittings 
provide for adapting existing hose assemblies 
of Pnaeumatic Checkout Console G3106 and 
Pneumatic Flow Tester G3104, 
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Figure 7-18. Oxidizer Turbopump Seal Cavity Drain Line Test Adapter Kit 9025817 
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Figure 7-19, Oxidizer Dome Purge Shutoff Phig Kit 9020784-11 
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%.24, BYPASS VALVE REMOVAg TOOLKIT 
6020269. (See figure 7-21.) The bypass valve 
remove] foockit consists of contatner 

VI102- 0002-08449, lower brackee 1021015, 
upper bracket JO2ZLOL6, 4 bolts ANLO3811. and 
4 washers LDto3-COL1-0014, ‘The rad of the 
lower bracket tits into the bore of the upper 
bracket, A screwrackh on the rod ef the lower 
bracket is used to vary the distanee between the 
2 brackets. The toolis used to compress the 
thrust chamber manifcld betlows and fuel tur- 
bie exhaust duct bellows for inslalling or re- 
hooving tae oxidiser turbine bypass valve, 
seals, or the lest plate used for lear-testing the 
gas eeneravor and exinus! system, 


7-25, ‘TURBOPUMP VYORQUE WRENCH KITS 
9016711-21, 9016712-11, AND 9017209, (See 
fipuve T-22,) The fuel und oxidizer turbine 
torque wrench kits are used to rotate the 
turbines during leak tests, Fuel turbine torque 
wrench kit 9016711-2) and oxidizer turbine 
acessseo-y drive torque weench kit $016712-11 
conti! shalt-shaped wrenches (9019861 in kit 
901G671L1-21, and 9019875- 11 in kit 9016712-11) 
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approximately 14 inches lone, incorporating 

a spline on one end to adapt to the respective 
pump shafts and with the othes end hex-shaped 
fos torque wrench adaptation, Fuel turbine 
torque wrench kit 9016711-21 also contains 

an adapter 19-9025816 to provide the capability 
for deteriaining the brcakaway and running 
torque oi the stud-driven turbopump during 

the ivel feed system leak test, The adapter 

is approximately Ls inches long, incorporating a 
1/2-ineh- square female diive on ane end anda 
7 '6-inch-hex femuate drive on the other end, atl 
mide of Housparking material. The oxidize: tur- 
bine accessory drive torque wrench is used when 
the hydraulse pump ig not installed on the acces - 
sory drive pad, When the hydraulic pump is in- 
stalle’ oxidizer turbine accessory drive snaft 
torque wrench git 9017239 is used. This kif coan- 
tain: wrench adapter C-90098- BC (Pratu Tau! 
Co) aiso of nonsparkuyr inatenial, wlilizing an 
upen-ratchet-type head on ove end, to rotate the 
pump quill shaft, «nda i/2-inch-square hele on 
the other cud for torque wreneh adaptation. 
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Figure 7-20. Metering Valve Kit 9024718 
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Figure 7-21, Bypass Valve Reraoval Toolkit 9020269 
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Figure 7-22, Turbopump Torque Wrench Kits $016711-21, 9016712-11, and 9017259 
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7-26, INSULATOR INSTALLER TOOLKIT 
3024994, (See figure 7-23.) Insulator 
ing‘aller toolkit 9024994 consises of container 
V0192-0002~-0844, installer 9024995, and huok 
200, size 11 (Buye Needle Co). The hook is 
used to remove electrical connector pin insula 
tors, and the installer is used to install electri- 
cal connector pin insulators. 


7-27, FLIGHT INSTRUMENTATION PRBS- 
SURE TRANSDUCLR REMOVAL TOOLKIT 
9024999, (See figure 7-24.) Flight instrumen- 
tation pressure transducer removal toolkit 
9024499 consists of container YD192- 0002-0844, 
2 pressure transducer removal torque wrenches 
9025822, 2 balts AN4-4A, 2 washers 
LD153-0010-0010, transducer boss plug 
9025623, 2 bolts RD111-1010-3408, and 2 
washers LN153-N013-0002. One torque wrench 
is used to hold the transducer body and the 
other torque wrench is used to hold the electri- 
cal wiring plug assembly while removing o¢ 
reinstalling the plug assembly. 


7-27A. HEAT EXCHANGER OXIDJZER 
SUPPLY LINE TEST PLATE KIT 9019968, 
(Sec figure 7-244.) The heat exchanger oxidi- 
zer supply line test piate kit 9019968 consists 
of test piite 9025871, & bolts AN4-16A, 8 
washers LD158-0010 0010, 8 nuts MS9256-1u, 
and container VD192-0007-0018, The kitds 
used for engine vacuum drying and grascous 
back filling of the heat exchanper oxidizer 
supply system and the start tank gaseous refi) 
line and system. The test plate contains two 
ports, each of which is provided with a 1/4- 
inch filting. Each fitting has a pressure cap 
for sealing the port when not in use. Protec-~ 
tion from overpressurization is provided by 

a 120-psig burst diaphragm. 


7-27B. GAS GENERATOR CONTROL VALVE 
TEST PLATE KIT 9019969, (See figure 
7-24B,) The gas generator control valve test 
plate kit 9019969 consists of test plate 

9025853, 4 bolts AN4-14A, 4 bolts 
RD111-1009-3416, 4 washers LD153-0013-0002, 
’ 4 nuts MS9356-10, and container 
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VD192-C002-2444. The kit is used to actuate 
the gas generator control valve for purying of 
the yas generator fuel and oxidizer lines and 
also for purging, vacuum drying, and gaseous 
back filling of the start tank liquid refill line 
and system, Protection from overpressurizatio 
is provided by a 400-psig burst diaphragm, 


7-27C. START TANK SYSTEM DRYING 
MANIFOLD KIT 9025826, (See figure 7-24.) 
The start tank svstem drying manifold kit 
9025826 consists of manifold 9025852 and 
container VD192-0007-0018. The manifold is 
a 12-inch-long hexagon bar provided with one 
1/2-1nch and eleven 1/4-inch fittings to which 
hoses are attached when drying the engine start 
tank systein, Each fitting is provided with a 
pressure cap for sealny the fitting when not in 
use, 


7-27D, RESISTANCE T'FST ADAPTER KIT 
9025591. (See figure 7-241.) The 

resistance teot adapter kit 9025591 consists 

of electrical harness assembly 9025590 and 
container VD192-0002-0844. ‘Tne kit is used 
when performing a resistance-to- ground test of 
the engine electrical gystent. The harness is 
a single 36-inch test lead connected to an 
electrical connector M33 169032-78. which has 
ali of its contacts cleetrically intcreonnected, 


4-28. MAINTENANCE AND KEPAIR OF TeST 


PLATES, ADAPTERS, AND TOOLS. 


7-29. Maintenance tasks required for test 
plates, adapters, plugs, meter valves, tools, 
and torque wrench kits are listed in figure 
7-25, The information presented lists thu 
tasks to be performed, indicates when the 
tasks are to be performed, and lists the 
paragraphs to be referenced, 
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Figure 7-25. Insulator Installer Tuolkit 9024994 
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Figure 7-24. Flight Instrumentation Pressure Transducer Removal Toolkit 9024999 
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Figure 7-24A, 
Supply Line Test Plote Kit 9019968 
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Figure 7-248. Gas Gencratcr Control Valve 


Test Piate Kit 9019969 
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Figure 7-24C. Start Tank dbystem Drying 
Manifoid Kit 9025826 
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Requirements 
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Inspeet each kit for completeness. 


x 


bad 


Inspect test plates for evidence of nicks or 
scratenes on sealing surfaces. 


~*~ 


Inspect adapters, plugs, and fittings for 
damage to sealing surfaces. 


Inspect lest plates, plugs, tools, and 
adapters for cleanness. 


*s 


Inspect O-rings, packings, seals, and x 
gaskets for danmtage or wear, 

Inspect plates, tubes, hoses, and burst 
diaphragm deflectors for plugged or 
obstructed passayres. 


ss 


Inspect oxidizer dome purge adapter Xix 
kit 9019975 for plugyed outlet holes and 
for restricted Internal passages in ports. 


Inspect threaded surfaces for damage x 
luneluding cross-threading, galling, and 

binding). 

Inspect threads of plastic parts 9025421 x 


(kit 9025419) and 9025402 (kit 9020784-i1) 
for damage. 


Inspect pressure trensducer removal torque x 
wrenches in flight instrumentation pressure 
transducer removal toolkit 9024999 for dam- 
aged cork pad, 


Iuspect oxidizer dome purge adapter kit x 
9019975 for excess lubricant on threads. 


Inspec. cables for security of attachment x 
and foe frayed or broken strands. 


Clean test plates, plugs, and adapters. Xx 
Cl an tools and torque wrenches. x 
Clean burst diaphragms. 


* | Receivir 
x {| Prior 
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Ciean streamers. 


Lubricate O-ring i, packings, and gaskets. 


lac 


Figure 7~25. Maintenance Requirements for Test Plates, Adapters, and Tools (Sheet 1 of 2) 
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Remarks 


a LE PS 


Refer to paragraph 7-1. 


| Special 


Replace test plate, protective 
plastic film, Teflon sheet, or 
rubber gasket, as applicable. 
Refer to parayraphs 7-34, 7-35, 
and 7-36. 


Replace defective part. 


Refer to paragraph 7-30, 


Clean or replace, as applicable. 
Refer to paragraph 7-30, To re- 
place burst diaphragms, refer 

to paragraph 7-31. 

Replace adapter. 


t 
! 
Replace, as applicable. 
Replace damaged parts. 


Replace damaged parts. 


Roaplace cerk pad. Refer to 


paragraph 7-36A, 


Replace cable. 


Refer to paragraph 7-30, 

Refexs to paragraph 7-30. 

Refer to section I for cleaning 
and paragraph 7-31 for removal 
and installation information. 
Whenever .ppearance indicates 
need. Refer to section I, 


During reassembly (paragraph 
7-33) of plate and adapter as- 
semblies. Refer to paragraph 
7-32, 


TE 


7-21 


Section Vi 
Paragraph 7-30 to 7-31 


Reguirements 


ait ae 


Lubricate fitting screw threads. 


Lubricate threads of bracket 9021015 and 
socket of brucket 9021016 (kit 9020269), 


Function-test relief valve RD@i4-5006-.0500 
of test plate kit 9016713. 


Function-test metering valve af kit 9024718. 


Proof-test hoses. 


a ee ee 
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Prior To Use 


Renurks 


During reassembly (paragraph 
7-33) of plate and adapter assetn- 
blies. Refer toparagraph 7-32, 
Use lubricant grease 
RBO149-012 (Rockatdyne), 
Every 6 months or when a mal- 
function is suspected, Refer to 
paraygraph 7-37. 


x | Refer to paragraph 7-38. 


x Every 6 months. Refer to 
—-1t_ paragraph 1-40. 


Figure 7-25, Maintenance Requirements for Test Plates, Adapters, and Tools (Sheet 2 of 2) 


7-30, CLEANING, The cleaning requirements 
for kits 9016701, 9016710, 9015711-21, 
9016712-11, 9617259, 9014846, 9020269, 

. 9024496, 9024094, 9024999, 9025424, and 
9025817 are specified in step a. The cleaning 
requirements for all other Lits are specified 

in step b, During cleaning procedures, clean 
hoses as specified in step c. 


a, Clean {section 1) kit cc.nponents prior to 
use whenever cleanness leve) does not meet 
visual inspection requirements of section I, 

If component incorporates a burst diaphragm, 
refer also to paragraph 7-31, 


b, Clean (section I) kit components prior to 
use whenever cleanness level does not meet 
the propellant or pneumatic service inspection 
requirements of section I, If component incor- 
porates a burst diaphragm, refer also to 
paragraph 7-31, 


c. If test plate or adapter incorporates a 


hose, remove hose and clean as specified in 
section I, Reinstall after thorough drying. 
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7-31, REMOVING AND INSTALLING BURST 
DIAPHRAGMS, Remove and instail burst 
diaphragms by applying torque load to burst 
diaphragm body, not diffuser, Clean burst 
diaphragm as specified in section [, (Do not 
disassemble burst diaphragm asseinbly. ) 
Lubricate threads (Methed A, section Q with 
sealing and antiseize cormpound RBO140-005 
(Rocketdyne), Lubricate packings (Method J, 
section T with FS1281 grease (Dow Corning 
Corp), Install burst diaphragm and torque to 
100-150 inch-pounds. Apply torque to burst 
diaphragm body, not diffuser, On test plates 
9016746, 9020222-11, 9020243, 9020526, 
9020274, 9020275, 9620528, and safetywire 
burst diaphragm to test plate with Inconel 
lockwire MS20995N, 


CAUTION 
Torque loads applied to the burst 


diaphragin diffuser can result in 
damage to the burst diaphragm, 
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4-32. LUBRICATING, 


a. Lubricate (Method .J, section i) all 
O-rings, packings, aad gaskets with FS1281 
#rease (Dow Corning Corp). 


b. Lubricate (Method A, sectior I) straight 
threads with sealing and antiseize compound 
RBO140--005 (Rocketdyne). 


c. Lubricate (Method I, section 1) pipe 
threads un nipple AN816-4-4C and connector 
9024720 of valve $024719 (metering valve kot 
9024718) with thread sealant tape RH0140-002 
(Rocketdyne), 


qd. Lubri ..> (Method C, section 5 threads 
of jackse. °4 on lower bracket 9021015 of bypass 
valve removal tool kit 9020269 with lubricant 
grease l130140-012 (Rocketdyne). 


7-33. REMOVING AND INSTALLING FIT. 
TINGS, HOSES, AND VALVES, When removing 
and installing fittings, hoses, and valves from 
or onto kit components, use care to prevent 
deforming or damaging parts, Refer to para-~ 
granh 7-32 and apply lubricant as required. 
Torque parts as indicated in figure 7-26, U 

kit is not listed in figure 7-26, use standard 
torque values found in section I, 


7-384, REPLACING PLASTIC FILM SEALING 
SURFACES, Plastic tilm sealing surfaces 
are used on the test plates in kits 9016719, 
9016724, 9017273, 9017274, 9018840, 
9018843-11, und 9020266, Replace plastic 
film as follows: 


a. Remove existing plastic film from surface 
and clean test plate. (Refer to paragraph 7-80. ) 


b, Obtain a piece of 3-1/2-mil thick Teflon 
tape P422 (Permacel) or 549 plastic film, 
Type 3 GCS (Minnesota Mining and Mfg) of 
sufficient size to Nt plate. 


c. Remove protective backing from adhesive 
surface and apply film to test plate, 


d, Press film untii surface is smooth and, 
using w sharp knife, remove excess film from 
outer periphery, center hole, bolt holes, and 
packing groove of test plate, 


7-38. REPLACING TEFLON SHEET SEALING 
SURFACES, 


Section VIE 
Paragraphs 7-32 to 7-36 


NOTE 


Test plate in kit 9016701 may use 
tubber as a seal, 


Teflon sheet sealing surfaces are used on test 
plates in kits 9016701, 9618846, and 9025400, 
Replace Teflon sheet sealing surface as follows: 


a. Remove existing Teflon and cement from 
surface and clean affected surface. (Refer to 
paragraph 7-30. ) 


b. Obtain a piece of Teflon sheet RBO130-008 
(Rocketdyne) etched on one side and of sufficient 
size lo fit plate. 


WARNING 


The following Specifies adhesive EC776, 
which is flammabie and must not be 
used near heat, Sparks, or open flare, 
It is toxic. Inhalation of its vapers 

or prolonged contact with the adhesive 
can cause serious bodily harm. In 
case of prolonged exposure immedi- 
ately obtain fresh air and wash skin 
with soap and water. 


ce, Cement etched side ct Teflon sheet to 
plate with adhesive EC776 (Minnesota Mining 
and Mtg) applied in accordance with manufac- 
turer's insiructions. 


d. Using a shavp knife, remove excess 
Teflon shecting from outer periphery, center 
hole, and balthotes, as applicable. 


7-36. REPLACING RUBDER SEALS. 
NOTE 
Test piate in kit 9016701 may use 
Teflon as a seal. 


Rubber seats are used on test plates in kits 
9016761, 9016710, 9016713, and 9019960, Re- 


place seals using the following steps, as applicable. 


a. Remove existing rubber sea] and cement 
and, referring to paragraph 7-30, clean affected 
surface, 


b. Replace rubber seals of test plate 
9019860-112 (hot-gas exhausi test plate kit 
9016710) and test plate 9020255 (bypass duct 
test plate kit 9016701) as follows: 


(1) Obtain a piece of 0. 062-inch-thick 
rubber (MII.-R-3065)(SC510, ABF}Kg) of suffi- 
cient size to fit plate (13.98 inches square). 
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WARNING 


The following specities cement 
EC1300, which is flammable and 
must not be used near heat, Sparks, 
er open flame. It is toxic. I[nhal- 
ation of its vapors or prolonged 
contact with the cement can cause 
serious todily harm. In case of 
prolonged exposure immediately 
obtain fresh air and wash skin 

with soa,: and water. 


(2) Cement seal to plate with adhesive 
EC1300 or FC13001L (Minnesota Mining and Mfp) 
In accordance ‘vith manufacturer's instructions, 


Part Number Test Plate 
of Kit or Adapter 


be ld re 


c. Replace rubber seal of test plate 9019858 
(turbopump inlet duct test plate kit 9016713) as 
follows: (Step b procedure (s an allowable 
alternate method.) 


(1) Obtain a piece of 0, 060-inch-thick 
general purpose rubber sheet AMS 3208 of 
sufficient size to fil plate (10.72 inches), 


(2) Using general] purpcse adhesive 
(MIL-A-5092, Type II), brush cne coat of 
adhesive on each surface to be bonded, Allow 
cemert to become tacky, rhen roll and fiviniy 
press both surfaces to remove air bubbles, (Do 
not allow the bond to be strained for 48 hours.) 


Valve or Torque 
Connector (Inch- Pounds) 


9016713 9019858 Relief valve 650-990 
9016719 9016746 Union 59-80 
9016719 9016746 cap 135-185 
9016723-11 9020251-11 Check valve 40-69 
9016723-11 96202 51-11 Vent valve 40-65 
9018843-11 9020222-11 Etbow No torque required 
9018843-11 9020.. 22-11 Nut 74-106 
9018846 9022823 Rushing (to Tee} 100-150 
9020784 -11 9020971-11 Vent valve 20-25 
9020784-11 9025401 Vent valve) 20-25 
9024496 9024522 Reducer 100-150 
9024496 9024525 Cap 70-80 
9024497 9025379 Reducer 25-35 
9024718 9024720 Connector 100 (minimum) 
9024718 9024719 Nipple 55-80 
9025419 9025420 Adapter 3-4 

902 5818 9925817 Clamp 45-50 


”a) Use strap wrench on knurled surface. 
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d. Replace rubber sealing surface of test 
plate 901996! (accumulator hose test plate kit 
9019969) as follows: 


(1) Obtain a piece of 0, 062-inch-thick 
rubber (MIL-R-3065) (SC710, ABF LK) of 
sufficient size to fit plate. 


(2) Using adhesive £C1300 or EC 13001. 
(Minnesota Mining and Mfg), cement sheet to 
phlte in accordance with manufacturer's 
directions, 


7-36A. REPLACING PAD ON PRESSURE 
TRALSDUCER TORQUE WRENCH. Replace 
pad on transducer removal torque wrench as 
follows: 


a, Remove existing pad and cement from 
wrench. Clean residual cement from bonding 
surface of wrench by scraping or sanding. 


b. Cut a sheet of Insulcork 2755 (Armstrong 
Cork Co) 0,060 inch thick and of sufficient size 
to cover interior diameter of torque wrench 
clamping ring. 


WARNING 


The following specifies cement 910, 
which is toxie. Inhalation of its 
yapors or contact with the material 
can cause serious bodily harm, It 
must be used ina well-ventilated 
area. In case of contact, wash 
skin with soap and water, 


c. Apply a coat of Eastman cement 910 to 
inside diameter of torque wrench clamping 
ving and to one side of Insulcork. 


d. Assemble pad to wrench, and press 
cemented surfaces together to remove trapped 
air. 


e, Install torque wrench ona section of one- 
inch OD tubing. and tighten wrench sufficient to 
extrude cement at bond line. 


f. Allow 8 hours minimum curing time: 
then trim Insutcork to edge of torque wrench. 


7-37, FUNCTION-TESTING RELIEF VALVE, 
Function-test relief valve RD284-5006-0500 
(turbopump inlet duct test plate kil 9016713) 
as follows: 


a. Remove ‘elief valve from test plate. 


b. Pressurize relief valve with helium that 
meets requirements specified in section I, and 
use denatured aleohol to lenk-lest valve as 
follows: (Deflector plate cover may be inverted 
and filled or valve may be immersed jn alcohol 
for leak test. } 


(1) Increase pressure to 45 psig. Valve 
must not relieve. No external leakage allowed, 


(2) Increase pressure. Valve must relieve 
at 50 12,5 psig. 


(3) Decrease pressure. Valve must reseal 
within 2,5 psig of rolef pressure, 


(4) Decrease pressure, Relief valve must 
seal off at no less than 35 psig, and there must 
be no external leakage (at joint between test 
plate and relief valve}. 


(5) HKemove helium pressure, 


c. Reinstall relief valve onto test plate, 
using 4 new gasket MS28778-16, (Refer to 
paragraphs 7-32 and 7-33, ) 


7-38, FUNCTION- TESTING METERING 
VALVE, The function test of metering valve 
ussembly 9024719 (of metering valve kit 
9024718) is limited to checking the valve 
handle for freedom of movement, 


7-39, (Deleted) 


7-40, PROOF-TESTING, Prool-pressure- 
tesi hoses as follows: 


NOTE 


Hydrostating the following hoses, 

or pneumostating with helium or 
clean air, is an acceptable alternate 
to testing with gaseous nitrogen; 
however, it is inandatory that the 
interior of the hoses be kept LOX- 
clean, or cleaned to meet acceptable 
LOX: clean requirements, and be 
thoroughly dried before reassembly, 


a. Disconnect hose assembly 19-9021904-16, 
or 1-A-0344-0180 (Preece Inc), from test plate 
assembly 9025379 of augmented spark igniler 
and gas generator oxidizer pu: ge line test plate 
hit 9024497 and apply 6,500 +130 psig to hose 
19-9021904-16 (or 6,000 1120 psig to hose 
1-A-0344-0180) for 5 minutes using gaseous 
nitrogen (MIL-P-27401), There must be nu 
visible damage to hose assembly, Reassemble 
test plate assembly. 


Figure 7-27 deleted, 
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bh, Separate (if connected) hose assembly 
RD10-0060 (Culligan Inc) from adapter assembly 
9024525 of oxidizer and fuel turbine drain line 
adapter test kit 9024496, and close free end of 
hose by inserting a plug or tube (with plug). 
(Secure plug or tube by clamping.) Apply 150 
210 psig for 5 minutes using gaseous nitrogen 
(MIL-P-27401), There must be no visible 
damage to hose assembly, 


c. Disconnect hose 19-9021904-15 [rom the 
following adapters and test plates and upply 
6,500 +130 psig using gaseous nitrogen 
(MIL-P-27401) for 5 minutes, There must 
be no visible damage to hose, Reassemble 
adapters and test plates, 


(1) 9025420 (kit 9025419) 
(2) 9025821 (kit 9024998) 
(3) 9025853 (kit 9019969) 
(4) 9025871 (kit 9019868) 


dad. Remove burst diaphragm from tee of 
adapter 9025818 (adapter kit 025817), and 
using clamp AN737-TW48 and a suitable plug, 
apply gaseous nitrogen (MIL-P-27401) at 
100 ‘10 psig for 5 minutes, There must he 
no visible damage to hose, Reassemble 
adapter 9025318, 


7-41, STORING TEST PLATES, ADAPTERS, 
AND TOOLS, 


4-4, Store testi plates, adapter, plugs, meter 
valve, toois, and torque wrench kits in their 
respective reusable containers, Make sure 
parts are clean before placing in container, 
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Section VIII 
Contents 
Paragraphs 8-1 to $-3 
SECTION VII 
EXTENDED RANGE VIBRATION SAFETY CUTOFF SET G16398 
WARNING 


EXTENDED RANGE VIBRATION SAFETY CUTOFF SET G1038 AND VIBRATION SAFETY 
CUTOFF TEST SET 9021499 MUST BE OPERATED BY AUTHORIZED PERSONNEL 


TRAINED IN THE USE OF THE EQUIPMENT, 
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PARAGRAPH ee 
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PARTICULAHS . oe cea ee : s. A} 
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-4 lanlatee Amplifier ..,...ee- ve HAF 
8-5 Amplifier Mounting Panel ..... 8-3 
8b Accelerumeter cos .eeae iene BSF 
8-7? Coaxitl Cables oo. ..,, sree Boh 
a-B Theory of Operate secre r eee we) 
H-lu Installing Set ain Test 
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Cutolf Unit pce cece eee e cence Bb 
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Cables Siccaneecerctereetaceae Bob 
R-lb Recorder Requiremente ceeee eae B-') 
H-17 MAINTENANCE, TESTING, IPA Ut, 

AND STURAGE TReQU “TRIAL RTS _ KC Ko 

EXTENDED WANGE VIBRATION 

SAFLTY COSOFE SET G1038 1.0... d-10 
a-'9 Maintenance Reguirement ...5, eee 


Tude eLined Lptiea alae pramory purugraphs, 
8-1, DESCRIPTION AND LEADING 
PARTICULARS, 


8-2. Extended Range Vibration Safety Cutoff 
Set Gi038 monitors engine vibration during 
engine operation and iniliates a cutoff signal 
when the vibration, within a preset frequency 
range, reaches a damaging amplitude and con- 
tinues for a preset time. The set consists of 
a vibration safety cutoff unit, an isolator am- 
plifier, and an accelerometer, An amplifier 
mounting panel is used with the sct to provide 
mounting facilities for the isolator amplifier, 
and coaxial cables are fabricated with the re- 
quired capacitance to interconnect the compo- 
nents. Figures 8-1 through 8-3 illustrate and 
list the leading particulars of the set. Instruc- 
tions for use of the set are in R-3825-1B, 
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8-3, VIBRATION SAFETY CUTOFF UNIT, 
The vibration safety cutoff unit G016220-11 
(fisure 6-1) is a solid-state, rack- mounted 
electronic unit designed to monitor amplified 
thrust chamber accelerometer sienals and 
initiate engine cutoff to prevent damage to or 
destruction of the engine. ‘The unit has three 
indicator lights, two fuse holders, three 
switches, five potentiometers, a headphone 
jack, and four test jacks mounted on the front 
panel. Twelve test jacks and lwo receptacles 
are mounted on the rear of the chassis. The 
chassis houses five electronic component 
boards, a band-pass filter, three relays, a 
transformer, and various other electronic com- 
ponents. The power input and remote-control 
signals enter through receptacle Jl; the ampli- 
fied accelerometer signal enters through recep- 
tacle J3. Figure 8-2 lists leading particulars 
for the vibration safety cutoff unit, 
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Figure 8-1. Vibration Safety Cutoff Unit 
4-2 Change No. 10 - 10 February 1969 
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R-3825-5 


Section VIH 


Volume { Paragraphs 8-4 to 8-6 
‘Dimensions | Dimensions ~ ~ 
Height 5. 25 inches Height 5,25 inches 
Width 19 inches Width 2.85 inches 
Depth 10 inches ‘ Depth 13.5 inches 
Requirements Requirements 


28 24 vde at $70 nulli- 
amperes 


Power Input 


Performance 

25 millivel(s vais aavamn 
(using a 4d. 6 ours ive 
accelerometer) 

960 ta 6,600 eps band-pass 
10-150 milliseconds, 110% 
350-000 milliseconds, 110°! 
(Storage time decays 
exponentially. ) 


Sensitivity 


Frequency rane 
Time delay 


Time storage 


3 sinvle-pule double-throw 
relay coatacts, current 
rating 2 amperes resistive 
Joad 


Output 


6,000 ohins minimum 

resistive load 

Leading Particulars for Vibration 
Safety Cutoff Unit 


Inpuc Impedance 
Signal 


Figure 8-2, 


8&4, ISOLATOR AMPLIFIER, The isolator 
amplifier A-C A:mplifier, Model 0163 (Dynamics 
Instrumentation Co), is a solid-state, fully 
isolated, low-noise, ac amplifier that has an 
integral double-shielded power ¢upply and is 
designed to amplify the usable accelerometer 
signal for transmission to the vibretion safety 
cutoff unit via a coiuxial cable of the correct 
capacitance. The complex signais from the 
accelerometer are often of a nature to cause 
transmission line reflections capable of causing 
improper operations of the cutoff set. These 
signals are excluded within the amplifier input 
by filtering, part of the amplifier circuitry. 

The amplifier has a power switch and indicator 
light, a GAIN selector switch, three potenti- 
ometers (two have recesred, slotted shafts), 

a ZERO MONITOR test jack, a handle, anda 
punel-securing knob on its front panel. ‘Two 
slois througn the front panel provide chassis 
ventilation. The chassis contains two circuit 
voards, 2a dicde board, a resistor board, a 
eransformec and capacitors. An 18-contact, 
plug-in, male connector is mounted on the rear 
of the chassis for connection to the amplifier 
mounting panel. For more detailed information 
on the isolator amplifier, refer to Operating 


120 +10 vac at 20 watts, 
60 cps 


Input power 


100 megohms or greater 
parallel with 12 picofarads 
(including input filter) 


Input impedance 
signal 


Peiformance 
Gain 0,0,5,1,2.5, 5, and £0 
Variable vain Oto 2.5 multiplier 


Variable 20-120 ohms in 
series with 70 microfarads 


Output impedance 


10-volt peak maximum 
into 20, 000 ohms and 0,04 
microfarad load up to 


Output voltage 


Figure 8-3. Leading Particulars for 
Isolator Amplifier 


and Maintenance Manual for Dynamics A-C 
Amplifier, Model 6163 (Dynamics Iastrum znta- 
tion Co). (See figure 8-3 for leading particulars 
for the isolator amplifier. ) 


8-5. AMPLIFIER MOUNTING PANEL. The 
isolator amplifier is mounted in 6-position am- 
phifier mounting panel 3024500, which provides 
a facility connection, separate pe ‘er fuses for 
each amplifier, and a blower for cooling the 
amplifiers. Description and maintenance dita 
foxy the amplifier mounting panel is in R-3825-5, 
Volume Hl, section XV, 


8-6. ACCELEROMETER. The engine-mounted 
vibration-detecting accelerometer, Model 
ES-6011, ES-6412A, or ES-6412 (Electra eck 
tific Corp), is a piezoelectric oscillator which 
converts mechanical vibrations into electrical 
signals. The accelerometer is hermetically 
sealed and is designed with a coaxial connector 
and a 1/4. 28 mounting stud. The acceptable 
alternate accelerometers to Model ES-6011 
(Models ES-6412A and ES-6412) are different 
from Mocel ES-6011 and from each other in 
internal construction. Models ES-6011 and 
ES-6412A have an internal capacitance of 

1, 600-2, 200 picofarads. Model ES-6412 has 

an internal capacitance of 1, 100-1, 450 pico- 
farads. See figure 8-4 for leading particulars. 
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R-3R25-5 
Velume I 


Qperauowal SS ae ee vityde- Will not deviate mare than 


5 peak militvolts/peak g 
minime ma 

4.6 peak millavoits/peak g 
minimuni(h) 


Voltage sensi- 
tivity (at 100 
eps into 1,650 
picofarads) 


2§% 10 to 5.000 ens (15%, 
~5%) 10 to 16,006 cps 


Frequency 
respouse {at 
100 eps) 


2%) maximumfa) 
1% maximumi{b 


Transverse axis 
sensitivity 


Internal 
capacitance 


1,190 to 1,459 picofarads{a) 
1,600 te 2,200 picofarads(?) 


Mounted first 
resonance 


30 kilocyeles, minimum 


Iniernal resist- 
ance 


90 megohms minimum 


{nsu.ation re- 50 rmevohms minimum 


Sistance 
Environmental 

Temperature -300° F tu +500° F 
range 


Acceleration Range 
Vibraheon 3,500 y's peak 
Shock (500 


nucros conds 
half-siag pulse; 


10,060 g's 


(a) Model BS-6412 
Bb) Model BS-6011 or BS-6412A 


ee ee ae LE AR A ey He ee ne ao 


Pigure $-4, Leading Particulars for Accelerometer 


B-%. COAXKI“AT. CABLES, Vlhree separaic tow- 
nome type coaxial cables (MIL-C-17) are re- 
quired to interconnect the accelerometer, 
rsolatar amplifies, and vibration safety cutoff 
ait, The coaxial cables connecting the accel- 
evonicler ta wie isviator ainplifier represent a 
capacitance load to the accelerometer and nist 
not exreed a lolal canaatanee of 1, 650 430 pico- 
sacads, The effect is to form a voltage divider 
at the accelerometer output, and this is shown 
scheinatically in figure 6-5. The equation in 
fisure 8-6 is for reference information and is 
used only to calculate capacitance values, 

‘Total capacitance of the cable connecting, the 
toolator amplifier to the vibration safety entoff 
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3% to -17% the room tem- 
perature sensivivity over 


viation (at 100 
cps into }, 650 


picofarads) temperature range of 
yersus tem~ -50° to +350° F. 
perature 
Acoustic 1.0 equivalent g (rms) 
noise maximum at 150 decibels 
response (50 to 19, 000 cps white 
noise) 
Amplitude 1% maximum frem best 
lincarily straight iine 
Construction Hermetically sealed by 
ulass-to-melal seal and 
all~heliare-welded con- 
struction, (a) 
Hermetically sealed oy 
wuminum~-to-metal seal 
and oll-heliarc-welded 
construction, 8 
Electrical Accepts connector C5-P 
Connection or CO-PA (Glennite) 


Mounting Stud 


{integra} 
Vhread 1/4 x 28 inches 
Length 6.355 to 0.375 inches 


NT Re, aint EUR re a A 


anit must not exceed 0.040 microfarads, Maxi- 
mum length of the cable attached to the accel- 
eromcter is 4 feet, Coaxial cables provide 
shield protection for the signal eo,auctor to 
prevent less of the low-level signal and to pre- 
vent introduction of induced signals from other 
sources. The shield of tho coaxial cable alsu 
provides a continuous single-ended signal re- 
turn ground for the accclerometer, isola.or 
amplifier, and vibration safely cutoff unt. Tasu- 
lation is required around the «axial shteld te 
prevent contact with the eacth ground, which 
could set up potential gradients along the shietd- 
ing and permit jatroduction of unwanted signals 
and feedback circuits. 


R-3825-5 
Volume f 


ACCELEROMETER 
(EQUIVALFL.T) 
CIRCUIT | 


Fue ie: 


] Soe Cs 


IN 


2,4, 7 100 MEGOUMS 
ee 


tirt 10, 000 OFM 
at ee 
oo Cc to 
vse | 


Section VIII 
Paragraphs 8-8 to 6-9 


Zz 


PANEL ; 


FOR SINUSOIDAL AND COMPLEA SIGNALS RESULTING 


OUTPI'T & GIVEN BY ¥; = Soc Cy AND Vo = ko¥] 


ic} 
| 
a 

7 


Vy 0° AMPLISIER INPUT VOI TAGF ImVRMS47PMS5) 
Ve - CUTOFF VOLTAGE INPUT TO ViC PANEL. 
Ko « CUTOFF AMPLITUDE IN yRMS 


| sisi ae oo 
| 
| 


= FHE UNSHUNTED ACCELEROMETER OUTPUT VOLTAGE 
@q - THE ACCELCROMETER INTERNA(L CAPACITANCE . 


Ca « The SHUNT CAPACITANCE, ESSENTIALLY THE CABLE 
CAL ACITANCE Pi.US THE AMPLIFIER INPUT CAPACITANCE . 


Cat Cs 


¥, * WSC INPUT VOLTAGE 


SO OEE A SS FA FA Sn 


Figure 8-5, 
8-8. THEORY OF OPERATION. 


8-9. The vibration aafety cutoff set is an elec- 
tronic system designed to automatically cut off 
the envine in the event of excessive engine vi- 
bration during 2 ground test. The vibwation is 
detected by the accelerometer, which produces 
a voitage proportional to the amplitude of the 
viluvation at the vibration frequency. (See fig- 
ure §-6 for signal flow.) The accelerar.eter 
signal is apphed to the isolator amypifier, 
where the impedance level is changed from 
high input to low cutput to drive the transmission 
line and provide the input signal to the vibration 
safety cutoff unit. Within ‘his unit, the input 
signal passos into ap emitter follower which 
furnishes a low Gutput iripedance to drive the 
filter and headphone an plifier, The signal is 
vachanged in waveforin: as it enters the band- 
pass filter. The filtes removes frequencies 
helow 960 cps and above 6,000 cps. The filter 
output, now changed in waveform due to fre~ 
quency discrimininion, 15 amplified by the 
variable qain tmplhifier and set-up transformer, 
The trigver circuils sense the peak amplitude 
of the incoming sigaal and, if it exceeds a 


Se | 


Accelerameter Outyvut Equation 


predetermined amplitude, produce pulses. One 
trigger circuit produces a positive pulse and the 
other a negative puise, and the two pulses are 
added together by the adder {OR gate), Since 
the two pu.ses are 180 degrees out of phase, 

de output voltage results. The de output signal 
from the adder activates the timer, which pro- 
duces an autput linearly increasing with time. 
After a given time delay, the outpul reaches 

the (rigger level of the output switch which 
energizes the cutoff relay. The output switch 
holds the relay evergized unti} reset. The 
vibration safety cutoff unit may be controlled 
automatically and rernotely by means of the re- 
set and disable relays. The unit may be dis- 
abled during any portion of a ground test ta 
prevent a cutoff due to vibration transients. In § 
ate.nary installation, the cutoff rel-y contacts 
of taree vibration safety cutoff units are inter- 
connected as shown in figure 8-8. This inter- 
connection requires that the cutoff relay contacts 
of any two of the three vibration safety cutosi 
units must be actuated to initiate engine cutofi. 
In addition, a failure (false cutoff signai or fail- 
ure to obtain a cutoff signal) of any one cof the 
three units will not resulf in engine cutoff nor 
will it inhibit a velid cutoff of the enpitie by the 
other two units. 
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Figure 8-6. Signal Flow Block Diagram 


8-10. INSTALLING SET iN TEST FACILITY. 
8-i1. The vibration safety cutoff set compo- 


nents are installed in separate locations and 
interconnected by coaxial cables, The cutoff 
unit is installed in the control] center, the 
isotator amplifier is installed in a terminal 
house (cubicle) near the engine, and the accel- 
crometer is niounted on the envine thrust 
chamber dome. Requirements for fabrication 
of interconnecting coaxial cables are given in 
paravraph 8-15, Afier mstalling the vibration 
safety culoff set, an interconect ver ification 
test and a preoperation and valibration test 
are performed, 


8-12. INSTALLING VIBRATION SAFBT 
CUTOFF UNIT, ‘The cutuff unit must be func~ 
tion tested prior to installation. 
graph 8-26. JInstai! cutoff unit in a standard 
19-inch rack in control center. Gee figure §-7 
or 8-8 as an aid in installation, 


8.6 Change No, JQ - 10 February 1969 


Refer to para- 


8-13. INSTALLING ISOLATOR AMPLIFIER. 
The isolator amplifier is mounted in the ampli- 
fier mounting panel. 


a. Install amplifier mounting pane! ina 
standard 19-inch rack. 


b. Insert isolator amplifier into panel and 
make sure that coaxial connectors are properly 
alined, 


c. Connect panel power supply cable to 
420 :10 vac, 60-eps facility supply. 


8-14, INSTALLING ACCELEROMETER. In- 
formation for installing accelerometer is in 
R-3829-1b, 


8-15. FABRICATING AND INSTALIANG 
CABLES. Fabricate accelerometer, isvlator 
amplifier input, vibration safety cutoff unit, 
and input power and control signal cables, See 
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Figure 6-7. (nstaltation Schematic 
figure 8-9 for required capacitance, connectors, during installation and must not be attached to 
and suggested egaxial cables, Sce figure 8-7 any surface that can have tetnperatuvres lower 
or 8-% for cable installation schematic. Use a than 32° F or higher than 150° F. 
capacitance bridye with a range of 1,000-50,000 
1i« picofarads to verify that cable capacitance CAUTION 
values are equal to values in figure 8-9  Con- 
nect cables, Secure cables to prevent vibration, Twisting of accelerometer cable 
which can cause unnecessary signals (hammering), during installation and securing 
The accelerometer cable must not he twisted can cause damage to cable, 
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Volume I Paragraph 8-16 
axial ~~—~=*«‘apacitance/ft “Connector 
_Cable Name (MIL~C-17) (Picofarads) Cable End Cable End 
Accolerometer c-5Ty (athe) 38 Accelerometer Adapter C5A2 
C5-PAHT C5~PHT 
Isolator avaplifier RG62A/Ula)(e) 13.5 Adapter C5A2 Amplifier 
input UG261 D/U!g) WG260 C/U(g) 
Vibration safety  RGS2A/ula){die) 13.5 Unit receptacle J3 
cutotf unit Amplifier ont (UG201 A/U adapter) 
UG260 C/uUlE UG260 C/uUle) 
input power cable Unit plug py(f) 
and control signal 67-060 18-248 


cable 


(a) Low-noise type 
(b) Maximum length is 4 feet, 
(c) Total capacitance of accelerometer cable and isolator amplifier cable must not exceed 
1,650 +30 picofarads. 
(d) Total capacitance of cable must be 0.040 picofarads maxirnum. 
(e} When amplifier output signal is monitored or recorded, the monitoring or recording device 
input circuit must be isolated from the power systems ground to make sure of proper operation. 
(f) Supplied with panel. 
(g) Type BNC (KC59-22 Kings) 


ET RN TS GPP lo a AR Ht et A Eo 


Figure 8-9. Cable Fabrication Requirements 


8-16. RECORDER REQUIREMENTS. Three Test Approximate Signal Resistance, 
recorder channels must be used to obtain the Point Amplitude = Minimum 
minimum required information. If the isolator TPL or 3. 4s whe 20K 
amplifier output signal (vibration safety cutoff TP15 ae 


unit input signal) is monitored ur recorded, the 


monitoring device input circuit must be isolated 10. 8- 87 

from the power system grounds for proper op- o , 

eration, Additional recorder channels are re- eit Bene ae AE} ee 
quired to accommodate the ternary cutoff instal- TpP4(a) or 1 var (rms) LOK. 
lation, These recording channels must be TP16{a) 

monitored at the following points: TP1 (un- a 

filtered emitter follower}, TP12 (timer output), mi 18 vie 100K 
and pin E of receptacie J1. Additional informa- TPS 16 vce 100K 
tion may be obtained by connecting another 

recorder chamel at test point TP4 (filtered be 18 vde 10h 
amplifier output), Excessive loading of any TP13 or § vde 5M 
teat point changes the circuit characteristics TPT 

when taking signals from those test points. cheery ave 2 rT CC 

Test point TP13 is most sensitive to the resis- a ane ps See ie coe ah 
tive load and should not have less than $5 mepg- 5 ie fully tlockwike) : 7 
ohms between it and ground. The shunt capaci- ae hen SENSITIVITY CONTROL ia 


tance at test points 1 and 4 must not exceed 


300 picofarads, Figure 8-10 outlines the a tlly os counterclockwise) 


allowable values of resistive load on each (a) Shunt: capacitance a ee ee 
f . ie 7 suscep ole to oscillation 0 ehmina is 
critical test point and the approximate signal condition, connect a 2K resister directly at 


level at each test point at the critical cutoff test point, Value in figure may he used. 


level. ical eps npn armen a Se a 
Figure 8-10. Test Points Resistive Loads 


Change No, 10 - 10 February 1969 8-9 


Section Vil 
Paragraphs 8-17 to 8-20 


B-17. MAINTENANCE, TESTING, REPAIR, 
AND STORAGE REQUIREMENTS FOR. 


oe eee 


8-18. Maintenance tasks required to keep the 
extended range vibration safety cutoff set in a 
serviceable cordition are listed in figure 8-11, 
After installation of extended range vibration 
safety cutoff sets (ternary instalation), an 
interconnect verification test must be accain- 
PHished in accordance with paragraph 8-23. 
After installation of extended range vibration 
safety cutoff sects and any time a change ina 
g-Jevel or timing occurs, a preoperation and 
ealibration test and preoneration tap test must 
be accoirylished in ;.ecordance with paragraphs 
8-24 and 8-25. Also. prior to engine operation 


OC NE oe SONY A 


Prior to Use 


Requirements 


A 


Inspect set for completeness. 


so «| Receiving 


OK 


Inspect vibration safety 
cutoff unit for: 


Damaged ceceptacles. 


Broken or frayed wiring 
insulation. 


Inspect receptacle J3 for 
security. 


Inspect painted portion of 
vibration salety cutoff 
unit, 


Install protective caps or 
dummy receptacles. 


~ 


Perforra preoperation and 
calibration test. 


lA Ti a Ne OR A tt 


tigure 8-11, 
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a preoperation cutoff test and a preoperation 

tap test must be accomplished in accordance 
with procedures in R-3825-1B. A function test 
of the vibration safety cutoff unit must be ac- 
complished whenever a unit is repaired or modi- 
fied or whenever a malfunction is suspected. 


8-19. MAINTENANCE REQUIREMENTS, 


8-20. Maintenance tasks required on the ex- 
tended range vibration safety cutoff set are 
listed in figure 8-11. ‘formation presented 
lists the tasks to ke performed, when the tasks 
must be performed, and references to data 
necessary to accomplish these lasks. 


Remarks 


a ey LR rm 


Refer to paragraph 3-2, 


See figure 8-18. 


Replace damaged receptacle. 


Replace wire. 


Torque receptacle sleeve ta 40-50 
inch-pounds. 


Whenever painted surfaces are damaged. 
Paint with enamel (Federal Specification 
TT-L-529); calor 26440 (Federal Stand- 
ard 595}. 


Whenever receptacles are not in use. 


After instalation and whenever a compo- 
nent is replaced or a change in operating 
¢ level or timing occurs. Refer to para- 
graph 8-24, 


elas perenne 


Maintenance Requirements (Sheet 1 of 2) 


R -3825-5 
Volume f 
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v 

Wi 

bp f= 

a= 2 

o m~ 

te 

Requirements & id 


Function-test vibration 
safety cutotf unit, 


Test vibration safety cutoff 
unit DC voltage level. 


Calibrate vibration safety 
cutoff unit. 


Calibrate accelerometer. 


Prepare for storage, 


le 


ee 


8-21, TESTING, 


8-22. Testing the extended range vibration 
safety cutoff set cousists of variaus tests to 
verify correct interconnection of companents, 
establish the specific settings at which the set 
operates, verify proper functioning of the vibra- 
tion safety cutof{ unit, verify proper de voltage 
leve} at specific points in the vibration safety 
cutoff unit, verify accelerometer attenuator 

and sensitivity control dial settings, and cali- 
brate and check accelerometer. 


9-23. INTERCONNECT VERIFICATION TEST. 
After installation of a ternary vibration safety 


cutoff systeim, the following test must be accom- 


plished te verify correct interconnection of 
system coniponents. 


a. Obtain a sipnad generator and an ac yolt- 
meter as listed in figure 8-12. 


b. Designate vibration safety cutoff units 
and isolator amplifiers as No. 1, No. 2, and No. 
No. 3. 


Figure 8-11. Maintenance Requirements (Sheet 2 of 2) 


Section VII 
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eT 


Remarks 


Re RE mr, 


Le ineeramtee Uamtubaraeanatel 


Prior ta installation, every 6 months and 
whenever unt is repaired, maditiert, ora 
malfunction 15 suspected. Refer to para- 
graph 8-26. 


When required to isolate a malfunction. 
Refer to paragraph 8-27, 


Every 6 months and whenever the differ- 
ences in calibration values between the dial 
setting chart (igure 8-19) and the 
calibration-test check form (figure 8-10) 
are greater than 5 percent, and whenever 
malfunction is suspected, Refer to para- 
graph 8-28, 


Every 6 months, after 2,500 seconds of 
operation, 10 engine tests, and whenever 
cutoff occurs from vibration, data indicates 
instability, or damae is suspected, Refer 
to paragraph 8-29, 


Whenever set is removed fram instrumenta~ 
tion room and is not in use. Refer to para- 
graph 8-40. 


a rr al OPENS 5 


ct. Move power switches on all 3 vibration 
safety cutoff units and isolator amplifiers to 
ON, and allow 15 minutes for temperature 
stabilization. 


d. Depress reset switch on all 3 vibration 
safety cutoff units. 


e. Move DISABLE-AM switch to ARM on 
all 3 vibration safety cutoff units. 


f. Disconnect accelerometer cable from 
input connector on cach of the 3 isolator ampli- 
fiers. 


g. Accomplish the following steps on vibra- 
tion safety cutoff units No. 1, No. 2, and 
No. 3, one at a time: 


(1} Connect a signal generator aad an ae 
voltmeter to isolator ataplifier input connector. 
Set signal generator output frequency at 2,000 
#20 cps and outpul voltage at ft volt rims 420 
percent. The CUTOFF light should came on, 
the ARM flight should go OFF. and engine cutoff 
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should not be obtained, The respective event 
recorder should indicate cutoff, however, with 


the input signal applied. 


NOTE 


The ac voltmeter must have a mini- 


R-3825-5 
Volume I 


age tu a value less than 0,25 velt rms. 


(3) Depress vibration safety cutoff unit 


RESET switch. CUTOFF light must go off and 
ARM light must come on. Event recorder must 


not indicate cutoff. 


mum range of 0.10 to 3.00 volts 


rms, @ minimum accuracy of 2 
percent of reading, and a minimum 
input iinpedance of one megohm. 


Se A ee rn Ee YY i 


Power supply 


Signal generator 


DC voltmeter 


DC voltmeter 


AC voltmeter 


Oscilloscope 


Vibration safety cutoff test set 
Power inpul cable and power 
input receptacle to mate with 
test set connector PS 
Resistor 


Voltohmmeter 


Digital counter 


iligh-impedance headphone 


nect signal generator and ac voltmeter frorn 
isolator amplifier. 


rr a a A BL EY A TERY A SY 


28 +1 vde, current capacity of 0.1 ampere 

50-20, 000 cps minimum frequency range, variable output of 

0.03-3.0 volts rms minimum range (with less than 3 percent 
distortion at 3.0 volts rms output into a minimum load of one 
megohm) 


0.4 voits, +16 volts, and +28 volts, accuracy of +3 percent of 
reading, minimum sensitivity of 20,000 ohms per volt 


0,019-10 volts, accuracy of 43 percent 

0.001-10,0 volts rms, accuracy of +0.5 percent of reading. 
(The voltmeter must have minimum input impedance of one 
megohm and maintain the required accuracy over the fre- 
quency range of 100-20, 000 cps. ) 


Model 535A (Tektronix Inc’. or equivalent, with a dual-trace 
plug-in unit 


9024498 


Part number 7427 (Harvey Hubbeli Inc) 


S&megohm, 3 percent tolerance, 1/8-watt 
630A (Triplett), or cquivalent 


12,000 cps (with readout of +1 cps and sensitivity of 0-0.25 
volt minimum) 


4,000 ohms at one kilecycle. Phone plug PJ-055B (MiL-P-642), 


Pr OE OVS RE Sp EPR arse SYS © PORTE A ECS A OS SPR SE ag 


Figure §-12. Test Equipment Required for Preoperation- and Calibration-Test 


8-142 Change No, 10 - 10 February 1968 


(2) Decrease signal generator output volt- 


(4) Weenergize signal generator. Discon- 
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h. Connect a signal generator and an ac 
voltmeter to isolator amplifier input connector 
B of vibration safety cutoff units No. 1 and No. 2 
sonly, using a T-connector, Set signal gener~ 
ator output frequency at 2,000 120 cps and out- 
put voltage at 1 volt rms :10 percent, 


1 i. Engine cutoff signal should be obtained 

E by test stand clectrical system. CUTOFF 

i light must come on and ARM light must go off 
fon vibration safety cutoff units No. 1 and No, 2. 
g Both event recorders must indicate cutoff. 


j. Deenergize signal generator and discon- 
Anect T-connector from vibration safety cutoff 
Runits No. Land No. 2. 


k. Depress No. 1 and No. 2 vibratian safety 
cutoff unit RESET switches. CUTOFF lights 
f§ must go off and ARM lights must come on. 
Event recorders must not indicate cutoff. 


1, Connect 2 signal generator and an ac 

a voltmeter to isolator amplifier mput connector 
f of vibration safety cutoff units No. 1 and No. 3 

Boonly, using, a T-connector. Set signal gener- 

g ator output frequency at 2,000 -20 cps and 

8 output voltage at I volt rms -10 percent, 


m. Engine cutoff signal should be obtained 

a by test stand electrical system. CUTOFF light 
must come on and ARM light must po off on 
vibration safety cutoff units No. J and Ne. 3. 
Both event recorders must indicate cutoff. 


n. Deenergize signal generator and diseon- 
gs nect T-connector from vibration safety cutoff 
Rounits No. land No. 3. 


o. Depress No, Fand No. 3 vibration safety 
culoff unit RESET switches, CUTOFF lights 
must go off and ARM lights snus come on. 
Keent recorders piust nat indicate curoff. 


p. Connect a signal generator and an ac volt- 
meter to isolator emplifier input connector of 
vibration safety cutoff units No. 2 and No. 3 
only. using a T-connector. Set signal gener- 
ator output frequency at 2,000 +20 cps and out- 
put voltage at J velt rms +10 percent. 


q. Engine cutoff signal should be obtained 
by test stand electrical system, CUTOFF light 
must come on and ARM light must yo off on 
vibration safety cutoff units No. 2 and No. 3. 
Both event recorders must indicate cutoll. 


r. Deenergize sijnal generator and discon- 
nect T-connector from vibration safety cutoff 
units No. 2 and No. 3. 


$s. Depress No. 2 and No. 3 vibration safety 
cutoff unit RESET switenes, CUTOFF lights 
must go off and ARM lights must come on. 
Event recorders must not indicate cutoff. 


t. Reconnect accelerometer cabies to input 
connector on each of the 3 isolator amplifiers. 


u. Move DISABLE-ARM switch to DISABLE 
on ali 3 vibration safety cutoff units. 


v. Move power switches on all 3 vibration 
safety cutoff units and isolator amplifiers to 
OFF, 


8-24, PREOPERATION- AND CALIBRATIGN- 
TESTING, The preoperation and calibration 
test establishes the specific setting at which 
the vibration safety cutoif set operates after 
installation and during engine ground tests. 
The test must also be performed whenever a 
change in g level or timing accurs. 
installation, each vibration safety cutcff unit 
must be tested individually. The test proce- 
cures must be performed in the order in which 
they appear. The resulis obtained during cali- 
bration should be recorded on the suggested 
form illuslrated in figure 8-13. The form is 
used for reference to make sure that the sct- 
tings of the vibration safety cutoff set have not 
been changed since the tast calibration test. 
(See figure 8-14 for preoperation and calibra- 
tion test and figure 8-12 far test equipment 
required to perform tests on the vibration 
safety cutoff set. } 
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Cahbration-Test Check Form 


-HOUSE 
Vibration safety cutoff set No. os 


Test Stand: .c- 2s a te A 


Test Now 


a Ro ee NT PG Re Ss are 


Engine system. 
Isolator amplifier type. Serial No. “3 ‘ 


Serial No. 


tt TO aA Reet EYRE tae re aie a, RR I era 


Accelerometer type 


Calibration sensitivity eh mv rms ‘g rms 


Signature 


i ee a i ne a ee a Dy NE HTN A a A ee eS 


CONTROL CENTER, 


Vibration safety cutoff set No, 


Critical g level 


Input voltage: Vy __ 


ye es re ES Re 


B-14 


Sensibivity setting 


Attenuator setting ._ 


Delay time dial 
setting (seconds) 


Storage time dial 


setting (seconds) ~ 


Calibration indicated setting 


T , (seconds) 
0.138 x 10-3. 


T.. (seconds) delay time 
0.168x 10-3 ~\ setting a A000 


a 


Figure 8-13, 


et a Ar ay 


oe re 


- (59) 


en an ern RS I RRR RT ES A rt NE 


Signature ae 


ee ns Sy og ES APE 


Supgested Calibration-Test Check Form 
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Step Loc [ Operation __| toe __..__ Result 


NOTE: The following abbreviations are used in this figure: 


ACVM AC voltmeter 

AMP Amplifier mounting panel 
DCVM DC voltmeter 

IA Isolator amplifier 

Loc Location 

8G Signal generator 

VOM Voltohmmeter 

Vv5sC Vibration safety cutoff unit 


a te ee Fe a SS eS, 


Obtain the following test equipment 
(figure 8-32): 


a, AC voltmeter 

b. DC voltmeter 

c. Signal genes ator 
d. Headphone 

e. Phone plug 

f. Voltohmmeter 


yse Disconnect connector P3 from J3 
(figure 8-7 or 8-4) and perform the 
following: 


a. Measure resistance between VOM Grearer than one megohm. 
connector P3 and vibration safety 
cutoff unit chassis ground. 


b. Connect connector P3 to J3 VOM Lese than one ohm 
and measure resistance between P3 
and vibration safety cutoff unit chas- 
Sib ground, 


eS Hh rm 


NOTE: ‘Toique of receptacle J3 sleeve must be 40-50 inch-pounds to make sure contact is 
complete between receptacle and cutoff unit chassis. 


A ee rein Ee ee my Rt rere ae rare A 


3 vsc Move POWER switch ta ON. RM light on 
4 1A Move toggle switch to ON. Indicator Nght on 


Figure 8-14. Preoperation and Calibration Test (Snect } of 5) i 
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Step 


ep i re re 


Operation | Lou Result 
Rotate GAIN control to 1.0 and 


OUTPUT control to R, Allow rastru- 
ment to warm up for 18 minutes. 


No visible results 


10 volts) tv ZERO MONITOR. and 
adjust ZERO contral until voltmecer 
indicates a null position. 


DCVM 
1A 


Connect voltmeter (10 millivolts to | 
Disconnect voltmeter, | 


8 


9 


SG 


| 
1 8G Disconnect INPUT and OUTPUT cable 

AMP connectors. Connect signal generator 

ACV and voltmeter INPUT connector. 


Adjust oulpul voltage to 1 :0.7 volt rns 
at 2,000 «dO cps. Reeard voltage 
setting, 

10 ACVM 
AMP 


Disconnect voltmeter from INPUT ACVM | Voltage reading is within 
connector and connect it to OUTPET 2 percent of indication 
connecter, Adrust VARIABLE GAIN recorded in step 9. 


[ | as required to obtain result. 
NOTE: The variable pain control has a multiplication range of 2.3, therefore, it may require 
adustrent to reduce it toa multiplication of one. 


SS ee SS SSS SS SS Se SS SS SS 


11 {A Seal VARIABLE GAIN control with 
cap. 
12 ACVM Disconnect voltmeter and signal 
AMP generator. and connect output cable 
SG to OUTPUT connector. 
13 1A Record control settings. 
14 ¥SC Move DISARLE-ARM switch to ARM, VSC ARM light on 
1 Vac If CUTOFF tight is on, meunentarily 
| depress RESET switch, 
th | VSC | Unlock and rotate SENSITIVITY con- No visible results 
| trol to dhal setting of 250. 
17 VSC Unlock and rotate ACCELEROMETER vse No vasible cesults 
ATTENUATOR control to dial setting 
al zero, 


a ne a ere ren pt aimee: a tere 


ne er ne I 


Fipure 8-J4. Preoperition and Calibration Test (Sheet 2 of 5; 
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Cperation 


a i gn my Se 


re tee o NT: 


ar AR RN ae NNT ye eR IS sy 


Usiny delay time dial setting orig 
storage time dial setting equations 
(figure 3-13}, compute and record 
delay tire and storage time dial 


| settings. 


NOTE: The storage tin ¢ should be set for three to four times longer thao the delay tine, ta make 
sure that a cutoff sipnal will be generated within a Short time if the accelerometer signal 
contains predominantly positive or negative peaks or if one trigger circuit fails. 

19 vse Unluck and rotate DELAY TIME and No visible results 

STORAGE TIME dials to settings 
computed in step 18. Lock controls. 
Record settings. 


ine Ae ne, Sm 


en er REN Re ee eee HE ki et 


20) Comoute input voltage to be applied 
to amplifier input connector by com- 
puting, the following, equation: 


C4 € 
res (perma “ 
“i Are 8.0, | 


Ce aes Seem eee 


ee en ee 


aera a 


NOTE: Syinbols used in equation are as follows: 


Vv Accelerometer on test signal 
at amplifier input 


Cc Actelerumceter capacitance 


Cc Line eapacilance plus amplifier 
in, capacitance 


Cc 1, 680 picofarads (total capaci - 
tance shunting accelerometer 
during calibration) 


8 Sensitivity of accelerometer 
calibrated with Cc. in ohunt 


G Critical & level at cutoff 
fnoinina), 150.7) 


re Sy ee a ig Panag ye ra 


CUTOFF light remains off. 


ee ne ee ae ene oe ae ferns RE A NN oe OS Oe eT re 


4] SG Adjust output voliage to value Vy V8C 
+f percent, at frequency of 2,000 

140 vps, to isolator amplifier 
4 input connector, Keeord voltage. 


pate 


Petter a hE Hi A a Ge 


Figure 8-14, Preoperation and Calibration Test (Sheet 3 of 5) y 


Change No wu + 10 February 1968 8-17 


Section VIN 


R-4825-5 
Volume I 


ti NR MR I eM tye er SR ee re rie enna rman oe cramer 


Step 


22 


Tow 


ee peo! ie 


Result 


ed 


Operation Loc 


ne freee 


Oe ee SS A hereto 


Fill oul upper part of calibration-test 
check form (figure o-11), retain 

carbou copy. and forvard remaroinyp 
set to control center for eompletian, 


A a a 


NOTE: Yest check forin is used only to make sure that the settings established by calibration 
have not been chanped. 


23 i 


8-18 


Rotate ACCELEROMETER ATTENU - | vse CUTOFF light on ARM light 
ATOR control clockwise until cutoff off. 

ocenrs. Uf cutoff is not obtained, 

rotate SENSITIVITY contro: clock- 

wise until cutoff is obtsinec. If cut- 

affis still not obtained afler comptete 

rotation of controls, malfunehon 

must be deterroined and cerrected 

before proceeding with test; otherwise 

replace unit. 


Lork ACCELEROMETER ATTENU- Vac No sistbie results 
ATOR and SENSITIVITY contrals. 

keecord control settings and value of 

V1 fealeulated value of input signal 

at cutoff), GRefer to step 20.) Com- 

pare recorded settings with previous | 
vibration safety cutoff unit dial setting | 
values for respective unit. (Refer te 

value recorded in figure 8-14, steps 

21 and 22.) The recorded control 

settings must be wiihin +5 percent of 

the respective readings previously 

obtained, provided the critical ¢ level ' 
for both Vj values is the same. If 

sleve) has changed, perform proce- 

dure for verification of accelerometer 

and sensitivity control dial settings 

(parayraph 8-28), 


ARM light un 
CUTOEF liwht off 


Apply 24-32 vde to pins J1-7 (pusitive) | V&SC 
and J1-K (negative). 
and J1-K., ARM light off 


VSC DISABLE lieht on 
CUTOFF leht off 


Apply 24-32 vde to pins J1-F {positive 


Remove 24-32 vde from pins J1-d ¥8sCc CUTOFF light on 
} 
and D141] (negative) 


ftemove 24-82 vde tram ping J i- te VSC CUTOFF light on 
and Ji-H, DISABLE Vmht off 
Momentavily move 2 SABLE-ARM VsC CUTOFF light off momen- 
switen fo DISARLE, tarily 
DISABLE light an momene 
oie Leary 


Figure 8-14. Preoperation and Calibration Test (Sheet 4 of 5) 
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Volume I Paragraph 8-25 
step { Operation _ Lor Result 
30 VSC Disconnect test equipment frotn 


iso ator amplifier and connect 
accelerometer cable to isolator 
amplifier INPUT connector. 


31 vsc Cornect a phone plug and a set of 
headphones to MONITOR jack. 
32 VSC Momentarily depress RESET VsC ARM light on 
switch. CUTOFF tight off 
33 Vse Move POWER switch to OFF, ¥SC ARM light off 
34 IA Moe toggle switch to OF F. 1A Indicator light off 
35 vse Mark ACCELEROMETER ATTEN- 
UATOR and SENSITIVITY dial 
selting on a gunned label and place 
o front panel for quick reference 
to settings, 
Fimure 8-14. Preoperation and Calibration Test (Sheet 5 of 5) 
8-25, PREOPERATION TAP TEST, A tap the vibration safety cutoff unit, as determined 
teat must be performed to make sure that con- by an audible signal received on the headphone. 
tinuily exists between the accelerometer and (See figure 8-15 for preoperation tap test. } 
Step Toe Operation Loc Result 
1 Vsc Move power switch to ON, ysc ARM light on 
1A Move Lozgle switch to ON, IA Indicator light on 
3 VsC Insert headphone plug into VSC No result 
MONITOR, 
4 V8SC Tap thrust chamber dome vently, vse Audible signal 
using a brass hammer. Adjust 
HEADPHONES ATTENUATOR 
control to oblain audible signai, 
5 VC Move POWER switch ta OFF, ARM light off 
G IA Move togele switch to OFF, Indicator light off 
7 V¥sc Remove headphone plug from yse No result 


MONITOR. 


eae ae a 


NR A EA A I I es mF Nae 


er ne Ee AORN 


Figure 8-15. Preoperation Tap Test--Thrust Chamber Dome 


Change No, 10 + 10 February 1969 8-19 


Section VII R-93829-5 


Paragraph 8-26 Volume J 

8-26. FCNCTION-TESTING VIBRATION resuts other than those specified are obtamed, 
SAFETY CUTOFF UNIT. Punclion-testuys the the test must be terminated and the malfunetion 
vibration safety cutoff unit 1s required at speei- isolated and repaired. AS an aid in funclion- 
fed intervals, any time awit is repaired or testing or isolating malfunctions, see hpure 
modified, or whenever a maifunctron is sus- 8-17 for an electrical schemratie and fipure 
pected, Function-testing procedures are listed 8-18 for an electrical wiring diagrain. 


in figure 8-16, The procedures must be per- 
formed in the order in which they appear. If 


Step Loc l Operation [boc | “ Result 7 


te re ey, ue me are Lo Ewe Mw Pe Tt A fe ey ie 


NOTE: The fallowing abbreviations are used in this figure’ 


ACVM AC voltmeter 
DCVM DC voltmeter 


DC Wigital counter 

Loe Location 

OSC Oscilloscope 

SG Signal penerator 

TS Vibration safety cutoff test set 
VSC Vibration safety cutoff unit 


29 ee at ee ee 


1 Obtain test equipment listed in 
figure 8-12, excepl headphones 
and voltohmnieter. 


i eral 


2 y¥se Move DISABLE-ARM switch to ARM. | No visible cesulis 
3 vse Make sure that POWRR switch is in | 
OFF position. | 


No visible results 


4 VSO Rotate the following control fully No visible results 


clockwise: 

a. ACCELEROMETER ATTEN- 
UATOR 

b, DELAY TIME 

c. HEADPHONES ATTENUATOR 


5 VSC Rotate the following controls fully No visibie results 


TS counterclockwise: 
a. SENSITIVITY 
b. STGRAGE TIME 
c, PULSE WIDTH 


6 TS Connect fest equipment and cables as 
vse shown in figure 8-19, but do not con- 
ACVM neet signal generator, Observe 

polarity “hen connecting test set to 
28 vde power supply. 


emmrtecee eens <M acta ater e oo tm A ett tar el NEY Sse mo RE Aanmtt— ete ¢) NNR cnet ERLE TTR SOD PNET 


Figure 8-16. Functson-Testing Vibration Safety Cutoff Unit (Sheet 1 of 10) 
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step Operatyyon | Lov Result 
7 Make sure that all switches are in No visible results 
OFF position. 
§ Depress 2 AMPS circuit breaker. No visible results 
9 Move POWER switch to ON TS 28 VDC POWER light on 
CUTOFF NO. 1 OFF light on 
CUTOFF NO, 2 OFF light on 
CUTOFF NO, 3 OFF light on 
10 Momoentarily depress LAMP TEST tS CUTOFF NO, 1 ON light on 
switch momentarily 
CUTOFF NO, 2 ON Light on 
momentarily 
CUTOFF NO, 3 ON light on 
momentarily 
11 vse Move POWER switin to ON, ARM light on 


12 YSC | Short-cireutt connector J3. | No visible results 


NOTE: Results obtained in steps 13 throvwzh 92 must be recorded as specified un form shown in 
figure 8-19. 


ett pn rena 20 Oe CLR OE HORA = 


13 vsc Measure de voltage between jacks | DCVM] 15.2 to 16.8 vde 
TP14 and TPI8 (nevalive}, Record. | 
Disconnect voltineter, 


14 yse | Measure ac veltage nelween Jacks | ACVM]| Noise level less than 0, 020 
| TP4 and TPI8, Record. Discon- vac rns 
nect voltmeter, | 
15 VsSCc Remove short cirewit from con- No visible resuils 
| nector J3, 
16 TE Connect ac voltmeter iv jacks TPT 
VSC und TP1&. Select scale for io-velt 
indkeatio: . 
17 8G Connect signal generator to recep 
VSU tacle J3. Observe polarity. Refer 
tu figure §-17, 
id 8G Set frequency dial to 2,000 450 cps No visible results 
and output voltage control to zero, 


Figure 8-16. Function- Testing Vibration Safety Cutoff Unit (Sheet 2 of 10) 
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Section VEE R-3825-5 
Volume 1 
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Step Las Operation Tecan Result nares 
19 8G Slowly mnerease output voltage until CUTOFF lipht on 
a ioe suddenly moves up- ARM heht off 
BCS . 
CUTOFF NO. 1 ON lipht on 
CUTOFF NO. 1 OFF light off 
CUTOFF NO. 2 ON light on 
CUTOFF NO. 2 OFF light off 
CUTOFF NO, 3 ON Jight on 
CUTOFF NO. 3 OFF light off 
20 5G Slowly reduce output voltage until 
ACVYM | ac voltmeter jndication suddenly 
devreases to zero and remains at 
Zero, 
21 SG Measure ac voltaze at output of signal 0.13 to 0.37 vac 
ACVM wenerator. Record trigger: level 
| input, 
pee | VSC Measurc ae voltage between jacks O.9to dt vac 
TPs and TPi8. Record triyger ' 
level input. Disconnect voluneter,. 
23 5G Reduce output voltage to cero. No visible results 
24 Vsc Momentarily depress RESET button. vse ARM tight on 
| CUTOFF lacht off 
TS CUTOFF NO. 1 OFF light on 
CUTOFF NO. J ON light off 
CUTOFF NO. 2 OFF light on 
CUTOFF NU. 2 ON jight off 
CUTOFF NO. 3 OFF light on 
CUTORKF NO. 3 ON light off 
20 VsC Repeat steps 16 through 22 substi- 
tuting gacks TP8 for TPT. Do nat 
change siynal generator setling after 


completion of step 22. Record, 


2% Vac Measure and recard components gain 
ac yoltuge hetween the following jacks: 
a. TPL and TPI8 ACVM | 6.95 times vollage recorded 
| in step 21, +c 
i b. TP2 and TP18 ACVM | 9.13 vae minimum 
| ec. TP3 and TPI8 ACVM | 6,004 vac maxiruim 


Fieure 3-6. Function-"Lesting Vibration Safety Cutoff Unit (Sheet 3 ot 10) 


8-22, Change No, 10 - 10 Febpcuary 1969 


R-3825-5 Section VIII 


Volume I 
Step Lac Operation Loc Resust 
SG Reduce output voltage to zero. 
Vsc Unlock and rotate SENSITIVITY No visihle results 


ACVM control fully clockwise; then connect 
ac voltmeter to jacks TP4 and TP18. 


5G Increase output voltage until ac volt- 
meter indicates 0,95 to 1,05 vac. 


~ —e a rene oe 


NOTE: If signal generator cannot be adjusted low enough 10 accomplish this, a voltage-dividing 
potentiometer of approximately 5,000 ohms may be connected across the signal generator 


etre eer ee ome A ee EL Oe tg I ee a mI 


output, 

30 Vsc Measure voitage between jacks TP2 ACVM |} 0.08 vae maximuin 
and TP18, Record components gain. 
Disconnect voltineter. 

31 TS Move DEACTIVATS RELAY switch vse DISABLE light ou 

vsc to (+) positive. CUTOFF ight off 

32 V&C Measure voltage bulween jacks ACVM | 0,1 vac maximuni 
TFP4 and TP18, 

33 TS Move DEACTIVATE RELAY switch VSC CUTOFF light on 
‘OFF: DISABLE light off 

34 vse Measure voitage between jacks ACYM [| 1 95 ta 1.05 vae 
TP4 and TP18. Record. 

35 TS Move DEACTIVATE RELAY switch vse DISABLE light on 

= i 

PaaS Pace ate: CUTOFF light on 

36 TS Measure voltage between jacks TP4 ACVM | Same result as step 34 
and TPI&. 

a4 TS Move NEACTIVATE RELAY switch vse DISAULE light off 
to OFF, Disconnect voltmeter. 

3u VSC Connect voltmeter between jacks 

TR TP1 and TPIR. 

39 5C Adjust output voltage until voltmeter 
indicates 0,02 40.002 var ring, 

40 vse Measure voltage belween MONITOR ACVM | 0.1 vae tms minimum 
jack and jack TP18. 

41 vse Disconnect signal generator from 


receptacte J3. 


ree et inte Ring na etn RARE Sr YAR Se 6 


1 lee ms! 


Figure 8-16. Function-Testing Vibration Safecy Cutoff Unit (Sheet 4 of 10) 
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Section VII R-3825-5 
Volume TI 


NT 


Step Log — Operation Result 
42 VSC Measure voltage between MONITOR ACVM | 0.070 vac rms maximum 
mack and jack T'Pid. 
43 VSC Reconnect signal generator to 
SG receptacle J3, 


Rotate SENSITIVITY control fully No visible results 
counterclockwise. 


Connect ae voltmeter between jacks 
TP2 and TPi8. 


Adjust frequency to 2,000 .20 eps and 
ACVM voltage output antil voltmeter indicates 
0.5 :0.02 vole. 


47 VsC Mementarily disconnect voltmeter lead 
ACVM from jack T?2 and measure Sipnal gen- 
erator output vullage. Record, 


48 ie) Adjust signal poner ator frequency tu DC 470-485 cps 
480 «| percent. Use digital counter 


to verify frequency settings, 


vse 
5G 


Momentarily discannect voltmeter ACVI4| Within 3 percent of voltage 
load from jack TP2 and measure recorded in step 47 
elenn generator output vollage. 


NOPE: It meaty be necessary to adjust signal generacor output veltage to obtain the yesult in 


a step 49 a os Sasa ae 
20 VSC Mesure voltape between jacks [acy 0.025 vac inaximum 
TPZ and TP18, | 
Di | Repeat steps 4@ through 50 using tae an 
following Stgnal generator frequen- 
cies, 
| | a. 700 :7 cpg 0.04 volt maximum 
b. 930 +30 eps 0.35 volt naximum 
| | ¢. 71,180 311 cps 0,036 tu 0.65 volt rms 
d. 4,800 48 cps 0.035 to 0.65 voll rins 
e, 6,900 (6160, -200 cps) 0.35 volt 
{. 68,006 180 cps ) 04 volt maximum 
he 12, 000 2120 cbs 0.025 volt maximum 


NOTE: Preque neies $ at 930 “and nas 000 cps may be var ied Within the given tolerance to obt: ait 
the results. 


—— "| ee ee re rie med re ree em 


re re et pe ee ee rr ai CEE 


vec Ratale HEADPHONES ATTLNUATOR | No visible results 
control tally clockwise. 
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R-3825-5 Section VIII 
Volume 1 
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Operation 


Lat Result 


—— ee 


Connect voltmeter and input of 
oscilloscope in parailel between 
yacks TPL and TPs. 


ACVM] 2.45 vac minimum 
and vatput voltage to maximum 
obtainable without causing dis- 
tortion or wave clipping. 


pratt, 


| Adjust frequency to 500 +10 cps 


nr ap a ttre iets i Ee ke A UR HS 


NOTE: Clipping is defined as a deviation of greater than 10 percent from sine wa ec. Estimate 
from ose illoscope trace, 


55 OSC 


ee AS ee Ay I Ue 


Set oscilloscope as follows: 

a, Set total sweep time: 2 milli- 
seconds, 

h, Vertical sensitivity, to ob-~ 
serve 16 volts. 


36 VSC Connect voltmeter betwoon jacks 
ACVYM TR4 and TPIB. 
37 SG Adjust frequeney to 1 0G +100 cps 
ACVM and outpul voltage until volimeter 
indicates 1.5 :0.3, 
58 OSC Remove signal probe fron: jack 
TP1 and connect probe to TP7. 
Adjust tripeer to synchronize 
oscilloscope. 
9 (Meleted)} 
60 5G Measure pulse width, spacing, and OSC Pulse measurement nist be 
amptitude as follows: as follows: 
a. Slowly increase frequency, Width: 400 microseconds 
| (minimum) 
db. Observe that ss frequenty in- Spacing: 200 microseconds 


ere ises, leading cage of cach negative (niaxinitim) 
pulse approaches trailing edge of pre 
| ceding pulse, 


e. Note chat at some critieal fre- Amplitude, 13 volts 


ad. Increase frequency lo a point as 


quenry, pulses will suddenly widen, Qaiiinmum) 
near critical frequenry as possible and 
ldeasure puise width. spacing, ead 


amplitude. (See fixure 8-20. ) 
61 Repeat steps 55 through 69 substituting 
jack oe for TP7%, 


Figure 8-16 Funetion-Tesbing Vioratien Safety Cutoff Unit (Sheet $ of iQ) 
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Section VII R-3825-5 
Volume [ 


ee 


a trap et a ater tt 


stop Loc Operation Loc Result 
62 CSC Pisconnect vecilloscope. 
63 SG Adnist signal generator frequency to 


ACYM 1,000 +10 eps and increase output 
voltage tu 2,0 1:0 4 vac. 


64 vse Connect volumeter between jacks 
DCVM TPE and TP1B. 


65 8G Adjust output voltae to maintain DCVM | 10 vde munimum 
ACVM 2.0 :0.4 volts at jock TP4, while 
increasing, frequency to 6,000 
-100 eps. 


bb SG Disconnect sipmal generator from DCVB + 0.2 vee maximum 
VSc receptacle J3 and ac voltmeter from 
yack TP4,) Measure de vultage be- 
tween gacks TP12 and TPH. 


And reeasure voltae between jacks 
TPE and ‘FP18 


67 VSC Short-cireuit sacks PP10 to TPI8 DCVM ° $ vde maximum 


NOTE: A shorting lead equipped with an alligator chp attached te de voltmeter probe in jack 
TPIS is suggested. 


68 VSC Remove sherting lead from jack DCVM | 0.4 vde maaimuin 
TP1O and short-circuit yack TP11 
ta jack TP18. Measure voltage 
between jachs TPI2 and TP18. | 
63 VSC Thseconnect shorting lead and de 
yvolumeter. 
70 TS Connect a test lead beuwveen TIMER 
VSC STORAGE TEST jack and jack TPY. 
Tt Os Connect test probe in series with 
S-megohm resistor to jack TPL3 ane 
saternal trigge: jack to yack 1Pt2, 
el Use oscilloscope channel A. L 


NOTE: A tigh-ampedance oscilloscope probe of 5 mezohms or more may be used iastead of the 
probe resistor combination 


72 OSC Set oscilloscope controls as follows: 


NN et te NE PEAS At mR, nt A im 


a. Vertical amplifier far de inputs 


b, Sweep time control ty 200 milli- 
seconds total sweep 

c. External Frigpering mode con- 
trol te positive de 


Figure 8-16. kunefion- Testing Vibration Safety Cutoff Unit (Shoot 7 of 10: 
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ree ree = 


__ Step 


73 


74 


75 


76 


17 


7 


19 


B0 


81 


82 


83 


$4 


ee ee 


R-3825-5 
Volume J 


Operation 


Rotate STORAGE TIME control 
fully counterclockwise and DELAY 
TIME control fully clockwise. 


Adjust PULSE WIDTH control and 


to obfain a delay time wave pattern 
shown in figure 8-21. Record time 
delay (Tq). 


total sweep. 


Rotate DELAY TIME control fully 
counterelockwise. Record delay 
time (ta). 


Set total sweep (ime to 500 milli- 
seconds, 


Rotate DELAY TIME control fully 
clockwise, 


Adust PULSE WIDTH control and 
oscilloscope positioning controls to 
obtain storage tume wave pattern 
Shown in figure 8-21. 


Rotate STORAGE TIME control 
fully counterclockwise. 


Position starayre time wave pattern 
as shown in figure 8-21. Note posi 
tion al 1/3 Vp. Record storage 
time (Tg). 


Rotate STORAGE TIME control 
fully clockwisc. 


Set tofal sweep for approximately 
600 milliseconds. 


Position storage time wave form 4s 
shown in figure 8-21. Measure and 


Rotate DELAY TIME and STORAGE 
TIME controls to dial setling 500, 


Adjust PULSE WIDTH control to 
obtain storage time wave pattern 
shown in figure 8-21. Record 

storage lime (Ty). 


Figure 8-16. FPunction-Testing Vibration 
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Seciion VI" 


a A 


hesult 


a Pe a A 


Loe 


ee 


No visible results 


OSC 120-200 milliseconds 


oscilloscope synchronizing controls 


Set sweep time to 10,0 milliseconds 


OSC 10 millisecouds maxirmuin 


a 


NO visible results 


No visible results 


OSC 285-385 milliseconds 


No visible results 


OSC 429-575 millisecanis 


record maximum storage time (T's). 


No visible results 


OSC 285-385 milliseconds 


Safety Cutoff Unit (Sheet 8 of 10) 
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R-3825-5 
Volume I 


Section VISE 
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Step | Lae Oprratron Loc Result 
87 VSC Rotete DELAY TIME control te 100. No visible results 
BS VSC Connect test lead between jack TP12 
rs and TIMER RELAY TEST jack 
Ba TS Move RESET RELAY switch to Vsc CUTOFF hecht flashes 
cua ARM light flashes 
TS CUTORF NO. 1 ON liecht 
flashes 
CUTOFF NO. TOFF light 
flashes 
CUTOFF NO. 2 ON light 
flashes 
CUTORP NO. 2 OFF light 
flushes 
CUTOFF NO. 3 ON liht 
flashes 
CUTOPER AG. 3 OFF lyeht 
flashes 
£90) TS Adjust PULSE WIDTH control until Vac CUTOERF light flashes 
OSC delay time wave shown in figure 8-21 ARM light flushes 
is obtained on channel A. 
rs CUTOFF NO. 1 ON lipht 


flashes 


CUTOFF NC, 


flashes 


CUTOPRF NO, 


flashes 


CUTOFF NO, 


flashes 
CUTOFF NO, 
flashes 
CUTOFF NO 
fiashes 


NOTE: Perfortne steps 8 and 92 only if relay K3 was replaced during maintenance. 
91 TS Connect oscilloscope channe] FP test | 
Ose prebe to PULSE WIDTH TLST jack. 
92 OSC Adjust oscilloscope controls as OSC Te less than 
follows: 
y, Set tolal sweep time for 50 
rltiseconds. 
Fire $-16 9 Funetion-‘Testing Vibration Safety Cutoff Unit Gheet 9 
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1 OFF hucht 


2 ON light 


2 OFF light 


3 OW light 


. 3 OFF light 
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§ milliseconds 
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of 19} 


tere i ane HO 


R-9825-5 Seetion “II 
Volume I 


Stop Operation | Loc Result 
92 
(cont) b, Mode select switch taCHOP. 
ce. Amplitude controls until catott 

imme wave foxm sucwna in figure 8-21 

is obtained. Record cutoff tine (Pp), 
93 vse Move POWER switeh to OFF. VSCc CUTOFF Jieht off 

ARM light off 
TS CUTOFF NO, 1 OFF light on 


CUTOFF NO. 1 ON Light off 
CUTOFF NO. 2 OFF fight on 
CUTOFF NO. 2 ON heht otf 
CUTOFF NO. 3ORPF heht on 
CUTOFF NO. 3 ON fiyht off 


a erie ate ae a i a tee ee eee pe ree in ee RR pe eee eH re 


DOTE: Perform step 94. substep ¢. only uf relay K3 was replaced during maintenance, 


——- a ng reer: Le eG NE TN A 


‘4 Osc Disconnect the following test leads: 
TS a. liek ‘E242 and TiIMBR RELAY 
JRS1 jack 
Vs b. Jack TR? and TIMBER STORAGE 
TRST 
¢ PULSE WIDTH TEST jack and 
oscilloscope 
TS Move RESET RELAY switch OFF No visible results 
and rotate PULSE WIDTH control 
fully counterclockwise. | 
VSC Move POWER switch ON. VSC | ARM Hircht on 
'S No visible reselts 
vVsc Move POWER switch OFF. ARM Hight off 


CUTOFP NO. 1TOFFE beht off 
CUTOFF NO, 2 OFF aight off 
CUTOFF NO, 3 OFF light off 


TS Move POWER switeh OFF, TS 


Disconnect and secure lest equip- 28 VOC POWER Tight off 
ment. 
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Figure 8-16. Banction-Testing Vibration Safety Cutoff Unil (sheet 10 of 10) 
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Figure 8-18, Vibration Safety Culoff Unit Electrical Wiring Diagram 
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Figure 8-19, Vibration Safety Cutoff Unit Test Setup and Data Record Sheet 
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Figure 8-20. Measuring Vibration Safety Cutoff Unit Trigger Pulse Width 
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8-27, TESTING VIBRATION SAFETY CUTOFF 
UN(T DC VOLTAGE LEVEL, A de voltage 
level test is performed to detect improper op- 
eration of the vibration safety cutoff unit com- 
ponents and assist in malfunction isolation. 


a. Move POWER switch to ON. 
b. Depress RESET switch. 


c. With no input signal applicd to connector 
J3, measure voltage between ground (TP18) 
and test point junctions listed in figure 8-22. 
The de voltage indications obtained must be 
within 5 percent of those listed. 


ah Te Ey ag ene cm Teed 


Test Point DC Vult 
Junctions Levels 
Ri01, R102 11.5 
R102, C103 10,9 
R114, R118 5.3 
R115, Q105 4,7 
R116, R117 11.4 
Ri20, Q107 3.9 
Q@106, Q107 10.3 
R119, Q1i06 12.1 
R122, C112 9,6 
R118, R122 §.5 
R109, CR1 16,0 
R203, R207 15.0 
R207, R209 Y2 
2204, Q201 6.0 
R2lil, C203 10.0 
R213, Q205 15.5 
R219, C301 14.9 
C301, 302 6.5 
R301, R304 8 
R306, R308 5 
R310, CRIO5 0.2 
R402, R404 6.8 
R401, Q401 6.1 
R405, C402 15.8 
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Figure 8-22. Vibration Satety Cutoff Unit DC 
Voltage Levels 


8-28, VERIFICATION OF ACCELEROMETER 
ATTENUATOR AND SENSITIVITY CONTROL 
DIAL SETTINGS. The chart (figure 8-23) es- 
tablishes the values of the input voltage re- 
quired to obtain cutoff versus the SENSITIVITY and 
ACCELEROMETER ATTENUATOR dial settings. 
The settings obtained during system checkout 
will be verified against the gain chart. If results 
other than those specified are obtained, the 
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test must be terminated and the malfunction 
isolated and repaired, (See figure 8-24 for 
verification procedure, ) 


8-29, ACCELEROMETER CALIBRATION 
REQUIREMENTS. 


8-30. An internal resistance measurement of 
the accelerometer must be made between accel- 
crométer output terminals, using megohmmeter 
Mode! 18628 (General Radio), or equivalent, 
set at a test voltave of 100 vde. Internal sesist- 
ance must be greater than 50 megohms. An 
insulation resistance measurement of the accel- 
crometer must be made between both acccler-~ 
ometer outpul terminals and accelerometer 
case using the megohmmeter set ut a test volt- 
age of 100 vdc. Insulation resistance must be 
greater than 50 megohms. 


6-31. Anaccele.omoter and a frequency- 
sensitivity calibration tert must be made on a 
vibration machine capable of applying 25-225¢ 
rms tothe accelerometer. The accelerometer 
mounting torque is 16-20 inch-pounds. A total 
electrical) load of 1,650 picofarads, which must 


‘ include the capacitance of the instrumentation 


and accelerometer cable, must shunt the accel- 
erometer during calibration tests. The meas- 
ured capacitance value (Cag) is used in computing 
the amplifier input voltage and is to be recorded. 
Capacitance bridge ES1, Model 205DA (Electro- 
Measurement Inc), or equivalent, may be used 
in determining accelerometer capacitance, 


8-32. All calibration tests must be made at an 
atmospheric pressure of 28-3?) inches of mer- 
eury, a temperature of 75° 45° FY, anda relative 
humidity of 85 percent or less. Hquipment used 
to calibrate the accelerometers must be certi- 
fied by ov traceable to the Nalional Bureau af 
Standards and must have accuracies within the 
following tolerances. 


a. Vibration amplitude generating 
accuracy: 1:10 percent 


Vibration amplitude measuring 
accuracy; £3 percent 

ec. Vibration frequency genesating 
necuracy, 75 percent 

d. Vibration frequency measuring 
accuracy: ii percent 


a 


Voltage measuring accuracy: +2 percent 


{. Capacitance measuringaccuracy: +1 per- 
cent 
Change No, 10 - 10 February 1969 8-35 
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Sensitivity Control Dial Setting 


1000 750 500 250 
Accelerometer } Input ecelerometer [ Input JAceclerometer| Input ecelerometer 
Attenuator [Voltage Attenuator = [Voltage Attenuator [Voltage | Attenuator 
Dial (Ampli- Dial {Ampli- Dial (Ampli- Dial 
Setting tude) Setting tude) Setting tude) Setting 
1000 -- 1000 -~ 1000 -- 1000 
800 -- 800 -- 800 ++ 800 
600 ~- 600 -- 600 -- 600 
400 ‘- 400 -- 400 ~- 400 
200 + 200 -- 200 -- 200 


1 tenet I ner a 


Vibration Safety Cuteff Unit Dial Setting Chart (Typical!) 


Figure 6-23. 


a a a Ot A A 


Result 


ee Ae A, fr er 


NOTE: The following abbreviations are used in this figure: 


8-36 


Loe Location 
SG 


VSC 


Signal generator 
Vibration safety cutoff panel 


—— —a 


Oviain the following test equipment 
(figure 8-12): 


a. Signal generator 
b. AC voltmeter 


Connect signal penerator to sibration 
safety culoff unit input receptacle J3, 


No visible results 


Connect de vollineter across signal No visible resulls 


renerator oulput leads. 
$G Eneryize sivnal generator and set No visible results 
at 2,000 .40 cps and voltage output 
(amplitude) of zero. 
vse Move vibration safety cutoff POWER V8C 
sWiteh toON. (Make sure that 


RESET switch is depressed. ) 


ARM light comes on. 


vse Set SENSITIVITY control to dial No visible results 


setling of 1,000. 
No visible results 


vse Sect ACCELEROMETER ATTENU- 


ATOR control to dial setting of 1,000. 


Figure 8-24. Verification of Accelerometer Attenuator and Sensitivity 
Control Dial Settings (Sheet 1 of 2) 
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Operation 


ee 


en 


Result 


a Nyy S enlncundenmememenaal 


CUTOFF lignt comes on. 
ARM light goes off. , 


Increase signal generator voltuge 
output (amplitude) until cutoff is 
obtained. Note and record serial 
number of VSC, SENSITIVITY, and 
ACCEUFROMETER ATTENUATOR 
control dial settings, and signal 
generator output voltage (amplitude). 


te mameeinaine amen 


_ ———2, 


roe 


— 


NOTE; ACCELEROMETER ATTENUATOR and SENSITIVITY control dial settings which require 
signal generator amplitude to be increased beyund 1,8 volts are not applicable ia recorded 
data. 


— 


As indicated in applicable 
step 


Repeat steps 6 through & with 
ACCELEROMETER ATTENU- 
ATOR control dial settings of 800, 
600, 400, and 200 for cach SENSI- 
TIVITY control dial setting of 750, 
500, and 250. Depress RESET 
switch after setting each new value, 


CUTOFF light goes off and 
ARM light comes on when 
RESEST switch is depressed. 


Compare recarded ACCELER- 
OMETER ATTENUATOR and SENSI - 
TIVITY control dial settings with 
existing vibration safety cutoff unit 
dial setting data at respective input 
signal (valts) to obtain cutoff at 
2,000 cps, Recorded control seltings 
must be within 145 percent of respec- 
tive values of previous data, If there 
is no existing data, proceed to step 
11. If recorded control settings are 
not within specified tolerance, sys- 
tem maifunction must be determined 
and corrected, and procedure re- 
peated, otherwise replace VSC. 


If there is no existing data far com-~ 
parison,use rceorded data (steps J 
and 9) for initial chart, aud maintain 
for subsequent verification checks. 


A a a cers me me 


A int CORE EAD 


Figure 8-24. Verification of Accelerometer Attenuator and Sensitivity 
Control Dial Settings (Shect 2 of 2) 


8-33, ACCELERATION CHECK. The accel- 
eration check requires the accclerameter to 
be vibrated at a frequency of 1,000 1200 cps at 
30 18 ¢, 60 +6 g¢, 100 110 ¢, and 200 +20 g: the 


per ¢ for Model ES-6412, and a minimum of 
§,.6 millivolts per g for Model ES-6011 and 
Model ES-6412A. 


output voltage (Vo) measured; and the axial 
sensitivity (Vo/p) determined at each force 
level. Axial sensitivity must be within one 
percent of the average of the four axial sensi- 
tivity results, with a minimum of 5 millivolts 


8-34. ACCELEROMETER SENSITIVITY 
CHECK. The frequency sensitivity check re- 
quires the accelerometer to be vibrated at 

30 +3 eps, 100 410 eps, 1,000 +100 cps, 
3,000 +300 eps, and 4,000 1400 cps; at an 
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uceclercation within 5-10 and its output voltage 
Yo imeasured; and sensitivity (Vp)/g) deter- 
mined at each frequency, with 4 minimum of 
4.6 millivolts per g. Accelerometer ES-6412 
nist have each of the five resultant sensitivi- 
thes within 3 percent of the averaye cf the five 
sonsitivity results. This average is the Sg and 
is used in computing the amplifier input voltage 

winch 18 tu be recorded. accelerometers 

¥Bo-6011 and HS-€412A must have each of the 
five resultant sensitivities within 5 percent of 
the sensitivity derived at 100 cps. 


8-35, AMPLIFIER CALIBRATION REQUIRE- 
MENTS, 


3-36, Calibration of th’ isolator amplifier is 
agi required, sance itis adjusted with the set 
nring ¢o each test. 


§-37. REPAIRING VIBRATION SAFETY CUT- 
OFF UNIT ASSEMBLY. 


6-38. The vibration safety cutoff unit may be 

repaired in the field to the extent of replacing 

fuses, turhbt bulbs. switches, wiring, relays, 

filter, transformer, potentiometer, and board 

Fassemblies 9016225-14 (PCB-1), 9016216 
(POB-2), GO(5766 (LBL), 9015708 (TLB2), and 
DOTSTIS. 


8-39 =A compicte functional test of the vibra- 

tion safety cutoff unit musi be performed in 
borrargance with paragraph 8-26 after any 
grepae of the urnat. 


3-40. PREVARTNG POP EPOTAGL 


8-41, No speeial instructions are required 
for slerape of the set, except that the vibration 
safety eucofft unif and isolator amplifier be 
covered wilh geeaseproof barrier material 
MIiL-i: 121. Grace A), or equivaient. and 
sealed, and the accelerometer be placed ina 
protective-jined container, 
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THE FOLLOWING GROUND SUPPORT EQUIPMENT MUST BE OPERATED 
BY AUTHORIZED PERSONNEL TRAINED IN THE USE OF THE EQUIPMENT 


G1037, Electrical Checkout Console 


G3106, Pneumatic Console 
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9-1, DESCRIPTION AND LEADING PARTICULARS, 


GS-2. The pneumatic console (figure 9-1) is used to provide regulated pressures, 
monitor pressures, and measure leakage rates for engine systems and components 
during leak- and function-tests of J-2 rocket engine. The console is capable of 
yroviding regulated pneumatic pressures up to 3,000 psig, monitoring pressures 
up to 600 psig, and measuring tlowrates of 0,75 to 640 scim. The console con- 
sists of two cabinets, capable of mounting standard 19-inch panels, attached toa 
rectangular base, Mounted on front of the console are three pneumatic supply 
panels, a dua! pressure monitor panel, a flowmeter panel, six storage drawers, 
and a writing shelf. Two access doors and an interface panel are provided at the 
rear of the console. The interface panel which serves as a connect point between 
facility supply, console, and engine, and contains a consols pressure inlet con- 
nection, pressure monitoy inlets, pressure outlets, and an electrical connector. 

A high-pressure filter, relief valve, pressure switch, and three-way solenoid 
control valve are mounted on the console interior and are connected with the pneu- 
matic supply and interface pancl by rigid tubing. The relief valve in the inlet line 
protects the system from over-pressurization, The pressure switch activates the 
warning light located on top of the console, indicating that the console is pressur- 
ized, The three-way solenoid control valve, connected to the 0-1000psi pneumatic 
supply panel and actuated by a signal from the electrical checkout console, allows 
pressure to actuate the engine pressure-actuaied control valve, Provided with 
and stowed in the conso.e are five flexible hoses used during a self-checkout of 
the console and curing leak- and function-tests of the engine systeme. Test kils, 
installed on the engine systems during leak- and furction-tests, are stowed in the 
storage drawers on the console. For leading particulars of pneumatic console, 
see figure 9-2. Instructions for the use of the pneumatic console are in R-3825-2 
and H-3825-3, 
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Figure 9-1, 


Y-3 


Section IX 


R-3825-5 


Volume I 


Oe RR 9 NT NORAD AE STO | 


Dimensions 
Height 
Width 
Depth 
Weight 
Handling 
Requirements 
Helium 


Electrical 
Facility Cable 


Performance 


Operating Pressure 
Flow Measuring 


Protection Devices 


Relief Valve 
Relief Pressure 
Flow at 125% Relief Pressure 
Warning Light Pressure Switch 
Actuation Setting 


Filtration 


High-Pressure Filter 
Rating 
Flowrate 
Pressure Drop 
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86, 50 inches. 

46. 68 inches. 

26.50 inches. 

700 pounds, approximately. 
Forklift slots in base. 


Refer to section I. 


28 +2 vdc. 


Pin A positive, Pin B ground, Pin C 
negative, and Pin D to a two-way 
switch which is also wired to positive 
wire. P1 connector MS3106K18-iS, 


0 to 3,000 psig (3,200 psig maximum). 
0.75 to 640 scim at 30 psig. 


3,350 +175 psig. 
2,000 scim. 


75 +25 psig. 


18-micron absolute (5-micron nominal). 
10 scfm at 1, 500 psig. 
3 psig at 1, 500 psig. 


Figure 9-2. Leading Particulars for Pneumatic Console 
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Figure 9-3. Pneumatic Supply Panels (Typical) 
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-3. PNEUMATIC SUPPLY PANELS. 


g- 
9-4, The pneumatic console contains three similar pneumatic supply panels (fig- 
ure 9-3) which vary in the ranges of pressure regulation. Panel G3109 supplies 
regulated pressure in a range of 0-100 psig; panel G3118, a range of 0 to 1,000 

§ psig; and panel G3108, a range of 0 to 3,000 psig. The panels are capable of 
regulating console pressure and supplying it to various engine systems, The 
panels contain a pressure regulator, shutoff valve, bleed valve, pressure gage, 
gage saver, inlet port, outlet port, test port, and interconnecting tubing. For 
leading particulars of console panels, see figure 9-4, 


ee sere 


Dimension 
Panel Face i9 by 12 inches. 
Pressure Rating 
Shutoff Valve 0 to 3,000 psig. 
Bleed Vaive 0 to 3,000 psig. 
G3109 Panel 
Regulator 0-100 psig. 
a Gage 0-100 psig; +0. 25% accuracy. 
Gage Saver Setting 105 +5 psig. 
G3118 Panel 
i Regulator 50 to 1, 000 psig. 
Gage Q to 1,000 psig; +0. 25% accuracy. 
Gage Saver Setting 1,050 +5 psig. 
G3LO8 Panel 
Regulator 900 to 3, 000 psig. 
Gage 0 to 3,000 psig; 40.25% accuracy. 
Gage Saver Setting 3, 150 +150 psig. 
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Figure 9-4. Leading Particulars for Pneumatic Supply Panels 
9-5. PNEUMATIC MONITOR PANEL, 


9-6. The pneumatic monitor panel G3103 (figure 9-5) is a dual monitor system 
capaule of monitoring pressures of 0-60 psig and 0-600 psig during leak-tests o: 
the engine systems. The panel contains a 0-60 psi pressure gage and a 0-600 psi 
pressure gage, two gage Savers, two bleed valves, two inlet and test ports, and 
§ interconnecting tubing. Both gages havea +0.25% accuracy. The gage saver set- 
ting for the 0-60 psig gage is 63 +3 psig; for the 0-600 gage it is 630 +30 psig. 


9-7. FLOWMETER PANEL. 


9-8. The flowmeter panel (figure 9-6) is designed to measure helium flowrates of 
0.75 to 640 scim at 30 psig. The flowmeter panel contains two.needie valves, two 
check valves, two double-float flowmeters, a bypass valve, ableedvalve, a ther~ 
mocouple, a gas temperature gage, a pressure gage, a relief valve, a filter, u 
Single-pole single-throw switch, anda light installed in each flowmeter. The 
douhle-float increases the range of the flowmeter because of the increased volume 
required to raise the heavier float. For leading particulars of the flowmeter 
panel, see figure 9-7. 
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Figure 9-5, Pneumatic Monitor Panel 


. Section IX R-3825-5 
Volume [ 


~~ PANEL 


FIOW 
SCHEMATIC 


e 


GAS 
TEMPERATURE 


Fvcwmeren 


FLOWMETER 
ao? 


ELOWMETER PANEL a | 


A cae tira rh ery SF A Prt Ree 


CHECK 


BLEFD VALVE =~ MANTEL D \* ‘ 
4 SS wn eens 
= . 


PRESSURE 
GAgE — 


RELIEF 


VALVE aa 


C. 


SALTOFF FLOWMETERS ~~ SHUTOFF VALYE NO, 1 ELECTRICAL 
VALVE NO, 2 a COMNECTOR 


12-5-4-41 


tine IT ET LD Ea 


Figure 9-6. Flowmeter Panel 
9-8 Change No. 9 - 15 August 1968 
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Flowrate _ 


Flowmeter No. 1 


Upper Float 0,75 to 7.5 scim at 30 psig. 

Lower Float 4.95 to 49.5 scim at 30 psig. 
Flowmeter No. 2 

Upper Float 20-200 scim at 30 psig. 

Lower Float 64-640 scim at 30 psig. 
Accuracy 10% of full scale. 4 
Operating Pressure 500 psig, maximum. 
Operating Temperature Range +40° to +125° F. 5 
Gas Temperature Gage Range -75° to +225° BF, 
Gas Pressure Gage 0-500 psig; +0. 5% accuracy, 
Check Valves 0.72 psig cracking pressure, 
Relief Valve 537 +27 psig. 
Filter Bete fae 18~micron absolute (5-micron nominal). f 


Figure 8-7, Leading Particulars for Flowmeter Panel 


9-9. ACCESSORIES. 

9-10. Accessories (figure 9-8) for the pneumatic console consist of flexible inter- 
connect hoses and test kits used for engine testing. Five storage drawers are 
provided in the console for storage of accessories. 


Part Number. ~~~'Nomenclature. ~—~—~*auantity:~— 
9016701 Bypass duct test plate kit 1 
9016710 Hot-gas exhaust test plate kit 1 
9016711-21 Fuel turbine torquing wrench kit 1 
9016712~-11 Accessory drive oxidizer turbine torquing wrench kit = 1 
9016713 Turbopump inlet ducts test plate kit 1 
9016719 Custumer connect 30-psig test plate kit 1 
9016723~11 Bypass valve actuation test plate kit 1 
9016724 Customer connect 20%-psig test plate kit 1 
$01'7259 Accessory drive shaft oxidizer turbinetorquing wrench — 1 
9017273 Customer connect 500-psig test plate kit 1 
9017274 Customer connect 2, 000-psig test plate kit 1 


Figure 9-8. Accessories (Sheet i of 2) 
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Part Number Nomenclature Quantity 
9018835(a) Pressure actuated valve test plate kit i 
9018840 - Customer connect 30-psig test plate kit 1 
9018843-11 Customer connect 80-psig test plate kit 1 
9018846 Accessory drive pad leak-test plate kit 1 
9020266 Customer connect oxidizer tank test plate kit 1 
9020269 Bypass valve removal tool kit 1 
9020784-11 Oxidizer dome purge shutoff plug kit 1 
9024494 Oxidizer turbopump seal cavity drain line kit 1 
9024496 Oxidizer and fuel turbine drain line kit 1 
9024497 Augmented spark igniter and gas generator 1 
oxidizer purge test kit 

9024718 Metering valve kit 1 
9025400 Pressure-actuated purge valve test kit 2 
9025405 Calibration pressure switches test adapter kit 1 
9025419 Fuel pump leak and flow adapter kit 1 
9025817(b) Turbopump oxidizer seal cavity adapter kit 1 
19-9019556-2 Helium inlet 3, 200 psig supply pressure flexible 1 


682108~6-2400(C) },ose 


19-9019556-1 Flexible test hose 4 
646817-4-2400(¢ 


(a) On consoles not incorporating MD6 change 
{9} On consoles incorporating MD9 change 
f Allowable alternate 


a re PW eR SEARS ET RAI PA a ne ETE, TITRE TEE RC POET y SLA MOTE A EOE BF is P-WEY SRA AA 


Figure 9-8. Accessories (Sheet 2 of 2) 
9-11. THEORY OF OPERATION 


9-12. The pneumatic console is designed to perform leak- and function-tests of 
engine systems. ‘he console is connected to the engine systems, the facility 
helium supply, and 28 vdc power by flexible hoses and electrical cable, Supply- 
ing facility pnéurnatic pressure and 28 vdc power to the interface panel connect 
points allows pneumatic pressure t> flow io the inlet port of each pneumatic sup~ 
ply panel regulator and actuates the pressure switch which illuminates the con- 
sole warning light. Adjusting the pressure regulator towards increase and open- 
ing the regulator shutoff valve permits pneumatic pressure to flow through the 
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supply panel and to the engine systems under test. When the flowmeter panel in- 
let, connected directly to the pneumatic supply panel (0-100) outlet line, is pres- 
surized, the pneumalic pressure flowing through the flowmeter can be measured. 
Energizing the three-way solenoid operated valve, connected to the pneumatic 
supply panel (0-1000) and electrically operated from #lectrical Checkout Console 
G1037, allows pneumatic pressure to operate the engine~mounted pressure- 
antuated control valve, After completion of the tests, when a small volume of gas 
is to be bled, the engine system is depressurized by turning the pressure regu~ 
lator towards decrease. When a large volume of gas is to be bled, the regulator 
Supply shutoff valve is closed, the bleed valve is opened, then the regulator is 
turned towards decrease. The pneumatic pressure begins to vent when the pres-~- 
sure regulator is turned twice in a counterclockwise direction and continues to 
vent as long as the regulator is being turned counterclockwise, If a pressure 
monitor panel is used during the operation, the pneumatic system must be vented 
by opening the bleed va)ve on the monitor panel, allowing pneumatic pressuré to 
bieed downstream of the system. 


9-13. The flowmeters are pressurized by the pneumatic supply panel (0-100), 
Pneumatic pressure is introduced into the flowmeter system where it is filtered 
through a five~micron filter and distributed to the relief valve, flowmeter bypass 
valve inlet, flowmeter No. 1 shutoff valve inlet, flowmeter No. 2 shutoff valve 
inlet, and gas pressure gage, This gage only indicates that pressure is supplied 
to the flowmeter panel. The flowmeters are connected to the engine systern by 
the use of a flexible hose supplied with the console. Opening the flowmeter bypass 
valve allows pneumatic pressure to flow to the engine system, pressurizing the 
engine system to the required pressure. After the engine system is pressurized, 
the flowmeter bypass valve is closed and flowmeter No. 2 shutoff valve or flow- 
meter No. 1 shutoff valve is slowly and fully opened, selecting the flowmeter 
applicable to the rate of leakage to be measured. If leakage is present in the 
engine system, the floats in the flowmeter tube rise and stabilize at a point on the 
flowmeter scale, indicating the amount of leakage in scim, The temperature of 
the gas flowing through the flowmeter, as indicated on the temperature gage, and 
ihe indicated leakage observed on the flowmeter are then applied to the flowmeter 
correction curves supplied with the pneumatic console. ‘These readings are plot- 
ted on the correction curves as outlined in section X and the result is the total 
corrected amount of scim leakage in the engine system. After completion of the 
leak-test, the engine system is vented by closing flowmeter No. 1 shutoff valve 
and flowmeter No, 2 shutoff valve, shutting off the supply of pneumatic pressure 
to the flowmeter panel, then opening the bleed valve, 


9-14, The pneumatic monitor panel is connected to the engina systems by flexible 
hoses supplied with the console. During leak- and fuunction-tests, pneumatic pres- 
sure flows from the engine system to the monitor pressure gages. Afier comple- 

tion of leak- and function-tests, pneurnatic pressure is vented by opening the 

bleed valve at the monitor panel. 
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9-15. CONFIGURATION CHANGES~-MANUAL EFFECTIVITY, 


9-168, Modifications incorporated changing the configuration of tne pneumatic con~ 
sole are listed in figure 9-9, 


CO LR Ere LN ES eR a RS a AF ETT © 


Approved Incorporated in 
ECPNo., MD No. Manual Dated 

J 2-149 1 30 July 1964 

J2-175 2 30 July 1964 

32-176 3 30 July 1964 

J 2-220 4 30 July 1964 

J 2-223 5 30 July 1964 

J 2-304 6 2 November 1964 

J 2-309 7 21 May 1965 

J 2-336 8 21 June 1965 

J 2-343 g 21 June 1965 

J2-343R1 9 N/A 

J2-375 10 21 September 1965 

J 2~402 Ak 21 September 1965 

J 2-420 12 7 January 1966 

J 2-448 13 17 February 1966 
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Figure 9-9, Configuration Changes-~Manual Effectivity 


9-17, MAINTENANCE OF PNEUMATIC CONSOLE, 


9-18, Maintenance tasks required on the pneumatic console are listed in figure 
9-10. Information presented lists the tasks to be performed, when the tasks 
must be performed, and reference to data necessary to accomplish these tasks. 
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Requirements Reference/Remarks 


Inspect console for complete- Refer to paragraph 9-9. 


ness. 


Inspect electrical cables for 
broken wiring or insulation 
and for cracked or damaged 
terminal boards or connectora. 


Inspect console interior and 
exteriur surfaces and elec- 
trical cables for cleanness. 


~ ml Receiving 
od; Priorto Use 


Replace damaged electrical cables 
or terminal boards. See figures 
9-18 and 9-19, 


Clean. Refer to Cleaning in 
section [. 


Clean flexible hoses. Refer to 
section I. 


Inspect flexible hoses for 
contamination 


X | When painted surfaces are dam- 
aged. Paint with enamel (Federal 
Specification TT-E--529); color 
26440 (Federal Standard 595). 

X ; When painted surfaces are dam- 
aged. Paint surface with gray 
enamel (Stantron), or equivalent. 


Clean pneumatic components. Xj Ags required to maintain cleanness. 
Refer to Cleaning in section I. 


Paint pneumatic supply, flow- 
meter, and monitor panels. 


Paint console, 


Roplace filters. X | Every 12 months. 

Check pressure gages for X | Every 6 months. Refer to para- 

.ceuracy, graph 9-23, 

Check flowmetersforaccuracy, |X Xj} Every 6 months. Refer to para- 
graph 9-24, 

Check gas temperature gage x X | Every 6 months. Refer to para- 

for accurg wy. graph 9-25, 

Leak- z.ad function-test 4 X| Every 6 months. Kefer to para- 

pneumatic console. graph 9-19, 

Proof-pressure-test X | Every 6 months, Refer to para- 

flexible hoses. graph 9-42. 

Leak-test flexible hoses. X | Every 6 months, subsequent to 


proof-pressure-test of flexible 
hoses. Refer toparagraph 9-44. 
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Figure 9-10. Maintenance Requirements 
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¥-19, LREAK- AND FUNCTION-TESTING, 


9-20. Leak~ and function-testing of pneurnatic console consists of testing pres- 
sure switch, relief valve, pressure regulator, gage Savers, supply panels, moni- 
tor panel, and flowmeter panel. Test equipment required to perform the leak- 
and function-test is listed in figure 9-11. See figure 9-15 for console pneumatic 
schematic and figures 9-17 and 0-18 for console and flowmeter panel electrical 
wiring diagrams, ‘lo Supply electrical power to console, it may be necessary to 
fabricate a power supply test cable (figure 9-12) or use Electrical Checkout Con- 
sole G1037, 


NOTE 


Testing the console reauires checking relief valves for 
proper reiief pressnres. One of the relief valves has 

a relief pregsure of 3, 350 +175 psig, which is above 
the operating pressure of the cunsole, The valve may, 
at the option of personnel performing the test and with 
adequate safeguards, be tested while instatled tn the 
console, Applying pressures above ‘the operating range 
of the console is permissible, with adequate safety 
measures, since the console has been prcof-tested to 
4,400 psig. A minimum regulated source of 3, 600 psig 
of helium pressure must be available to the console to 
test the valve whiJe installed. If the operator chooses 
not to test the valve while installed, it must be removed, 
checked to the requirements of steps r and gs, and re- 
installed prior to beginning this test. 


a. Remove relief valve frorn flowmeter panel (figure 9-6). 

b. Place relief valve ina test setup capable of supplying 570 psig minimum of 
pneumatic pressure, using 0-800 psi lest wage and shutoff valve shown in figure 
9-11. Components Test Console G3107 may be used for test. 

c. Stowly pressurize test setup until relief valve vents, or test gage indicates 
570 psi maximum. Relief valve must vent at 537427 psig. Refer to paragraph 
9-40 to adjust relief valve, 


d. Slowly decrease lest pressu-e to 400 psig, then increase pressure to 480 +5 
psig. Relief valve must reseat with no leakage. 


e. Depressurize test setup, remove test equipment, and install relief valve in 
flowmeter panel. 
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Part No. or 
Specification 


Nomenclature 
ae ee ey 


0-5, 000 psi test gage, with a 


+0,5% accuracy. 80-pai 
increments maxivaum. 


0-1, 500 psi test gage, witha 
40.5% accuracy. 10-psi 
increments maximum, 


0-800 psi test gage, witha 
+0,5% accuracy. 10-psi 
increments maximum, 


0-160 pai test gage, witha 
+0.5% accuracy. One-psi 
increment maximum. 


0-100 psi test gage, witha 
+0.5% accuracy. One-psi 
increment maximum, 


Shutoff valve, 4, 500-psi 
working pressure. 


G3107(a) Pneumatic ‘est Console 


G1637{a) Electrical Checkout Console 


Refer to Section I Helium, 3,600 psig. 


MIL-T-25567 Leak~-test compound 


A lic rem mee 
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Figure 9-11. 
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Use 


Tests high-pressure relief 
valve and 0-3, 000 psi gage 


Tests 0-1,000 psi gage 
saver, 


Tests 0-630 psi gage saver 
and flowmeter panels relief 
valve, 

Tests 0-100 psi gage saver 
and pressure switch. 


Tests 0-63 psi gage saver. 


Vents pressure during leak-~ 
and function~-testing. 


Tests relief valves. 
Supplies electrical power 
and actuates console 
solenoid valve, 

Leak- and function-tests 
console, 


Detects leakage. 


FR rere en eet ne ta mn ee 


Test Nquipment and Materials 
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{, Ensure that all valves, regulators and switches on the console are at 
CLOSE, DECREASE, or OFF positions. 


g. Ensure that all pressure connections not used are pressure-capped, 


h, Connect electrical checkout console and electrical cable 19-9019656, or 
28 vde power supply test cable (figure 9-12), between connecior J-1 on interface 
panel] and 28 vdce facility supply. 


i. Connect 0-160 psi gage and shutoff valve (figure 9-11) between interface 
panel HE INLET 3200 PSI MAX and facility helium supply. 


j. ‘nergize facility 28-vde power. ‘When using electrical checkout console 
perform the following: 


(1) Connect console to facility power supply. 
(2) Depress 28 VDC POWEKK circuit breaker on GROUND RELAY panel, 
(3) Depress ENGINE POWER circuit breaxer on ENGINE CONTROL punel, 


(4) Move switch below ENGINE GROUND POWER light on ENGINE CONTROL 
panel to ON, 


k, Slowly open facility Supply and pressurize console pneumatic system until 
console warning light comes on. The ¢-160 psi gage indicates 110 psi maximum, 


1, Close tacility supply and vent pneumatic system, Warning light goes off. 
Remove test equipment, 


i. Connect flexible hose 682108-6-2400 between facility gaseous helium sup- 
ply and HE INLET 3200 PSI MAX connection. 


n. Slowly open facility supply valve and pressurize console pneumatic system 
to 3,150 4150 psig. Check for audible leakage. Proceed to step p if no audible 
leakapre exists. 


Oo. Depressurize system and correct leaks, Refer to section } for torque 
values. Repeat steps n and 0 until audible leakage has been corrected. 


WARNING 


Loosening, removing, or repairing high-pressure lines 
before the system is completely depressurized can 
cause the lines to whip, resulting in serious injury to 
personnel and damage to equipment. 
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08 | 
Figure 9-12, Power Supply Test Cable 


p. Apply leak test compound to all fittings and components from HE INLET 
3200 PSI MAX, fitting to INLET connections of PNEUMATIC SUPPLY PANEL 
(0-100), PNEUMATIC SUPPLY PANEL (0-1000), and PNEUMATIC SUPPLY 
PANEL (09-3000), No leakage is allowable, 


q. Ensure REG SUPPLY SHUTOFF valves on all 3 PNEUMATIC SUPPLY 
PANELS are at maximum DECREASE and open BLEED valves. 


r. Slowly increase facility supply pressure until relief valve vents or facility 
pressure gage indicates 3,600 psig minimum. Relief valve must vent at 3, 350 
+175 psig. Refer to paragraph 9-38 to adjust relief valve. 


s. Decrease facility supply pressure, Relief valve shall reseat at 2,900 psig 
minimum. 


t. Increase facility supply pressure to 3, 150 +150 psig. Close BLEED valves 
on all three PNEUMATIC SUPPLY PANEL, 


NOTE 


Gage savers are tested by overpressurizing several 
times, checking the pressure and repeatability of 
pressure at which they operate (shutoff), The pneu- 
matic console can be used to test all gage savers 
except the one installed in the 0-3000 pneumatic 
supply panel. Over-pressurizing gage savers is 
accomplished by interconnecting a higher pressure 
supply systvm to the gage saver being tested. 


u. Disconnect tube assembly from outlet port of gage saver to be tested, column 
I (figure 9-13). Connect we appropriate test gage and vent shutoff valve (figure 
9-11) to gage saver ontlet puri. 
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v. Connect a flexible hose 646817-4-2460 between applicable test ports of 
panels specified under column II of figure 9-13. 


NOTE 


A regulated external source capable of supplying a mini- 
mum of 3,600 psig is required to test gage saver in 
pneumatic supply panel (0-3000), 
w. Qn panel being used to supply pressure (figure 9-13), open REG SUPPLY 
SHUTOFF valve and slowly turn PRESSURE REGULATOR to INCREASE until 
REG SUPPLY GAGE indicates pressure specified in column III of figure 9-13. 


x. Apply leak-lest compound to the test equipment connected to gage saver. 
No leakage is allowable. 


y. Record pressure indicated on test gage connected to gage saver. Pressure 
must be within setting snecified in column IV of figure 9-13. 


z. Close REG SUP?LY SHUTOFF valve and open BLEED valve on applicable 
panel. After pressure decays, close bleed valve. 


aa. Repeat steps w, y, and three times. If gage saver fails test (actuates 
closed outside limit listed in column IV of figure 9-13) and difference between 
highest and lowest pressures at which gage saver actuated closed did not exceed 
value listed in column V of figure 9-13, adjust gage saver (paragraph 9-34) and 
repeat steps w through aa. 
NOTE 

Adjusting the gage savec is not considered practical 

if the range at which the gage saver actuates exceeds 

noted limits. 


ib. Open REG SUPPLY SHUTOFF valve on applicable panel. Test gage indi- 
cates gage saver setting in column IV, 
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I II Til Iv Vv 
Applied Readjustment 
Gage Saver Test Hose Connection Pressure Gage Saver Limit 
Location setween Test Ports (psig) Setting (psig) (psig) 
Pneumatic Sup- 0-3000 panel gage test 3,560+100 3,150 +4150 300 
ply Panel port and external 
(0-3000) source supply 0-3600 
psig. 
Pneumatic Sup- —«O-3000 panel gage test@)1,170+30 1,050 +50 100 
ply Panel port and 0-1000 panel 
(0-1000) gage test port. 


(a) Panel used for supplying pressure, 
Figure 9-13. Cage Savers Test Requirements (Sheet 1 « of 2) ree 
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I II HI Iv Vv 
Applied Readjustment 
Gage Saver Test Hose Connection Pressure Gage Saver Limit 
Location Between Test Ports (psig) Setting (psig) (psig) 
Pneumatic Moni- 0-1000 panel gage test(a! 700(+20,-0) 630 +30 60 
tor Panel port and 0-600 panel 
(0-600) gage test port 
Pneumatic Sup- 0-1000 panel gage test(@) 11743 105 +5 10 
ply Panel port and 0-100 panel 
(0-100) gage test port 
Pneumatic Moni- 0-100 panel gage test) —70(42, -0) 63 +3 6 
tor Panel port and 0-60 panel 
(0-60) gaye test port 


(a) Panel used for supplying pressure, 


metre 


Sy SORRY 


Arn Sears oy ana 


ae Ee oe 


Figure 9~13. Gage Savers Test Requirements (Sheet Z of 2) 
ac. Slowly pressurize gage saver to pressure specified in column HY by opening 


applicable REG SUPPLY SHUTOFF valve. 


ad. Open vent shutoff valve installed on page saver and allow all pressure tu 
vent from gage saver outlet port. Disconnect test equipment from outlet port of 
gage saver, 


WARNING 
The system upstream of page saver is pressurized. 
Loosening connections upstream of gage saver can 
cause serious injury to personnel and damage to 
equipment, 


ae. Apply leak-test compound to outlet port of gage saver. No leakage is 
allowable. 


CAUTION 
Leak-test compound must not enter gage saver. 


af. Close REG SUPPLY SHUTOFF valve and open BLEED valve. After pros~ 
sure vents, close BLEED valve, 
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ag. Turn PRESSURE REGULATOR to maximum DECREASE, REG SUPPLY 
gage indicates zero. 


ah. Cornect tube assembly to outlet port gage saver. Refer to section I for 
torque values, 


ai. Disconnect test equipment from GAGE TEST ports and install pressure 
caps. 


aj. Repeat steps u through ai on remaining PNEUMATIC SUPPLY PANE: 
and PNEUMATIC MONITOR PANEL gage savers. 


ak. Perforra the following regulator test on PNEUMATIC SUPPLY PANEL 
0-3000, PNEUMATIC SUPPLY PANEL 0-1000, and PNEUMATIC SUPPLY 
PANEL 0-100: 


NOTE 


The pressure regulator must function smoothly with no 
erratic changes in pressure throughout its entire oper- 
ating range. 


(1) Apply a hand-force to PRESSURE REGULATOR adjusting knob in column 
I (figure 9-14) in the direction parallel to and in line with centerline of regulator. 
No leakage is allowable from regulator vent port. If leakage exists, replace 
regulator. 


(2) Open applicable REG SUPPLY SHUTOFF yalve. 


(3) Turn PRESSURE REGULATOR toward INCREASE and to maximum REG 
SUPPLY PRESSURE gage indication. Regulator must not have a constant bleed. 
if regulator fails, adjust regulator (paragraph 9-36). 


(4) Turn PRESSURE REGULATOR to maximum DECRWASE. REG SUPPLY 
PRESSURE page indicates zero pressure. Downstream pressure must be com- 
pletely vented. 


(5) Turn PRESSURE REGULATOR toward INCREASE until applicab‘e test 
pressure in column II is indicated on REG SUPPLY PRESSURE gage. 


(6) Turn PRESSURE REGULATOR toward DECREASE (the applicable number 
of turns 1a column HI. Regulator must start venting within applicable number of 
turns in column {V. Pressure must vent and stabilize at a reduced pressure. If 
regulator fails, adjust regulator (paragraph 9-36), 
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(7) On PNEUMATIC SUPPLY PANEL (0-3000), turn PRESSURE REGULATOR 
toward INCREASE until REG SUPPLY PRESSURE gage indicates 3,000 psi, 


(8) On PNEUMATIC SUPPLY PANEL (0-3000), turn PRESSURE REGULATOR 
toward maximum DECREASE until REG SUPPLY PRESSURE gage indicates zero. 
Regulator must not have a constant bleed at any point, If regulator fails, adjust 
regulator (paragraph 9-36). 


somes 
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I I Il Iv 
Maximum Regulator 
Regulator Regulator Regulator Turns to 
Location ‘Test Pressure Turns to Vent Start Venting 
Pneumatic Supply 2, 500 ,) 2-4 


Panel (0-3000) 


Pneumatic Supply 1,000 4 1-3 
Panel (0~1000) 


Pneumatic Supply 100 3 1-2 
Panel (0-100) 


Figure 9-14, Pressure Regulator Test Requirements 


A a le ST Na ee 


al, Open KEG SUPPLY SHUTOFF valve on PNEUMATIC SUPPLY PANEL 
(0-190) and slowly adjust PRESSURE REGULATOR to INCREASE until 100 psi is 
indicated on REG EUPPLY PRESSURE gage. GAS PRESSURE gare on FLOW- 
METER PANEL indicates 100 psi. 


am. Apply leak-test compound to all fittings and components from INLET of 
PNEUMATIC SUPPLY PANEL (0-100), to 0-100 PS] SUPPLY OUTLET on inter- 
face panel, and to FLOWMETER PANEL BYPASS INLET, FLOWMETER NO, 1 
SHUTOFF valve inlet, FLOWMETER NO, 2 SHUTOFF valve inlet, and GAS 
PRESSURE gage inlet. No leakage is allowable. 


an, Close REG SUPPLY SHUTOFF valve on PNEUMATIC SUPPLY PANEL 
(0-100) and turn PRESSURE REGULATOR to maximum DECREASE. 


av. Open BLEED valve on PNEUMATIC SUPPLY PANEL (0-100) until REG 
SUPPLY PRESSURE page indicates zero, then close BLEED valve. 


ap. Install flexible hose 646817-4-2400 between 0-100 SIUPPLY OUTLET and 
0-60 PSI MONITOR INLET ports. 
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aq. Open REG SUPPLY SHUTOFF valve on PNEUMATIC SUPPLY PANEL 
(0-106) and adjust PRESSURE REGULATOR to INCREASE until 0-60 gage on 
PNEUMATIC MONITOR PANEL indicates 60 psi. 


ar. Apply leak-test compound to all fittings and components between 0-60 PSI 
MONITOR INLET and 0-60 psi monitor pressure gage. No leakage is allowable. 


as. Close REG SUPPLY SHUTOFF valve on PNEUMATIC SUPPLY PANEL 
(0-100) and turn PRESSURE REGULATOR to maximum DECREAG?’. 


at. Slowly open BLEED valve below 0-60 psi gage on PNEUMAT [C MONITOR 
PANEY, (0-100) until REG SUPPLY PRESSURE gage and 1~60 psi gage indicate 
zero, then close BLEED valve. 


au. Disconnect flexible hose from 0-60 FSI MONITOR INLET and 0-100 SUP- 
PLY OUTLET ports. Install pressure caps. 


av. Connect vent valve and 0-1, 500-psi test gage (figure 9-11) to 0-1,000 PSI 
SUPPLY OUTLET SOLENOID port on interface panel. Open vent valve. 


aw. Open REG SUPPLY SHUTO#F valve on PNEUMATIC SUPPL & PANEL 
(0-1000) and adjust PRESSURE REGULATOR to INCREASE until REG SUPPLY 
PRESSURE gage indicates 1,000 pst. 


ax. Apply leak-test compound to all fittings and components from INLET of 
PNEUMATIC SUPPLY PANEL (0-1000) to 0-1, 000 PSISUPPLY OUTLET and 
0-1,000 PSISUPPLY OUTLET SOLENOID ports on interface panel. No leakage is 
aliowable. 


ay. Close vent valve installed on 0-1,000 PSI SUPPLY OUTLET SOLENOID 
port. 


az. Energize switch located on power cupply test cable. The 0-1,500 psi test 
gare indicates 1,000 +100 psi, indicating that solenoid valve is actuated. When 
using electrical checkout console, perform the following to energize solenoid valve: 


(1) Depress TEST POWER circuit breaker on ENGINE CONTROL panel. 


(2) Turn TEST/FIRE SELECT switch on GROUND RELAY panel to OK TO 
TEST. 


(2A) Muve switch on SIMULATOR panel to FACILITY READY. 


(3) Move switch immediately above COMPONENTS TEST light down (toward 
COMPONENTS TEST light), on ENGINE TEST/MONITOR panel. 


(4) Move MAINSTAGE INITIATED switch on ENGINE TEST/MONITOR panel 
to ON. The 0-1,500 psi test gage indicates 1,000 +100 psi. 
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ba. Apply leak~test compound to all fittings from solenoid valve to 0-1,000 PSI 
SUPPLY OUTLET SOLENOID port. No leakage is allowable. 


bb. Deenergize solenoid valve by actuating switch on power supply test cable 
or MAINSTAGE INITIATED switch on ENGINE TEST/MONITOR panel on electri- 
cal checkout console to off pesiton, Solenoid valve vents. The 0-1, 500 psi test 
gage returns to zero, 


be. Close REG SUPPLY SHUTOFF valve on PNEUMATIC SUPPLY PANEL 
(0--1000) and turn PRESSURE REGULATOR to maximum DECREASE. 


bd. Slowly open BLEED vatve until REG SUPPLY PRESSURE gage indication 
returns to zero, then close BLEED valve, 


be. Remove vent valve and 0-1, 500 psi test gage connected to 0-1000 PSI SUP- 
PLY OUTLET SOLENOID port and install pressure cap. 


bi. Install a flexible hose 646817-4-2400 between 0-1,000 PSI SUPPLY OUTLET 
and 0-600 PSI MONITOR INLET ports. 


bg. Open REG SUPPLY SHUTOFF valve on PNEUMATIC SUPPLY PANEL 
{0-1000) and adjust PRESSURE REGULATOR to INCREASE until gage on PNEU- 
MATIC MONITOR PANEL indicates 600 psi, 


bh. Apply Jeak-test compound to all fittings and components from 0-600 PSI 
MONITOR INLET connection to 0-600 psi MONITOR PRESSURE gage. No leakage 
is allowable. 


bi, Close REG SUPPLY SHUTOFF valve on PNEUMATIC SUPPLY PANEL 
(0-1000) and turn PRESSURE REGULATOR to maximum DECREASE, 


bj. Slowly open BLEED valve below 0-600 psi gage on PNEUMATIC MONITOR 
PANEL until REG SUPPLY PRESSURE gage and 0-600 psi gage indicate zero, 
then close BLEED valve. | 


bk. Disconnect flexible hose from 0-1,000 PSY SUPPLY OUTLET and 0-600 
PSI MONITOR INLET ports. Install pressure caps. 


bl. Open REG SUPPLY SHUTOFF yalve on PNEUMATIC SUPPLY PANEL 
(0~3000) and adjust PRESSURE REGULATOR to INCREASE until 3,000 psi is 
indicated on REG SUPPLY PRESSURE gage. 


bm. Apply leak-test compound to all fittings and components from INLET of 


PNEUMATIC MONITOR PANE, to 0-3,000 PSI SUPPLY OUTLET port on inter~ 
face panel. No leakage is allowable. 
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bn. Close REG SUPPLY SHUTOFF valve on PNEUMATIC SUPPLY PANEL 
(0-3, 000) and turn PRESSURE REGULATOR to maximum DECREASE until closed. 


bo, Open BLEED valve until REG SUPPLY PRESSURE gage indicates zero, then 
close BLEED valve. 


bp. Move FLOWMETER LIGHT switch toON, FLOWMETER NO, 1 and FLOW- 
METER NO, 2 lights come on. 


bq. Open REG SUPPLY SHUTOFF valve on PNEUMATIC SUPPLY PANEL 
(0-100) and turn PRESSURE REGULATOR to INCREASE until REG SUPPLY PRES- 
SURE gage indicates 100 (+0, ~5) psi. 


br. Slowly open FLOWMETER BYPASS valve. Slowly open BLEED valve until 
audible leakage is heard from BLEED valve outlet, then immediately close BLEED 
valve. 


bs, Close FLOWMETER BYPASS VALVE. 


bt. Slowly open FLOWMETER NO, 1 SHUTOFF valve to fully open position. 
Floats rise momentarily while system is being pressurized and drop to bottom of 
tube when pressure has stabilized, indicating zero flow. 


bu. Check flowmeter floats for freedom of movement by slowly opening and 
closing BLEED valve, Floats must move freely in tube. Close BLEED valve. 
Floats must drop to bottom of tube, 


bv. Apply leak-test compound to all fittings and components from FLOWMETER 
NO. 1 SHUTOFF valve to FLOWMETER OUTLET. No leakage is allowable. 


bw. Close FLOWMETER NO, 1 SHUTOFF valve, then slowly open BLEED 
valve. Observe FLOWMETER NQ. 1 so that float does not rise above maximum 
scale reading. Close BLEED va've after venting system. 


wx, Open FLOWMETER BYPASS valve. Pressurize system, then close 
I LOWMETER BYPASS valve, 


by. Slowly open FLOWMETER NO, 2 SHUTOFF valve to fully open position, 
Floats rise momentarily while system is being pressurized and drop to bottom of 
tube when pressure has stabilized, indicating zero flow. 


bz. Check flowmeter floats for freedom of movement by slowly opening and 


closing BLEED valve. Floats must move freely in tube. Close BLEED valve. 
Floats must drop to bottom of tube, 
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ca. Apply leak-test compound to all fittings and components trom FLOWMETER 
NO, 2SHUTOFF valve to FLOWMETER OUTLET port. No leakage is allowable. 


ch, Close FLOWMETER NO, 2SHUTOFF valve, then slowly open BLEED 
valve. Observe FLOWMETER NO, 2 5o that float does not rise above maximum 
scale reading. Close BLEED valve after venting system, 


ce. Close REG SUPPLY SHUTOFF valve on PNEUMATIC SUPPLY PANEL 
(0-100), then turn PRESSURE REGULATOR to maximum DECREASE, 


ed. Open BLEED valve on PNEUMATIC SUPPLY PANEL (0-100) until REG 
SUPPLY PRESSURE gage indicates zero, then close BLEED valve. 


NOTE 
Steps ce through cj are performed to ensure the integ- 
rity of the check valves installed downstream of the 


flowmeters, 


ce. Install flexible hose 646817-4-2406 between 0-1000 PSI SUPPLY OUTLET 
nort and FLOWMETER OUTLET port on interface panel. 


ef. Open FLOWMETER NO, 1 SHUTOFF valve and FLOWMETER NO, 2 
SHUTOFF valve. 


cg. Ensure REG SUPPLY SHUTOFF valve on PNEUMATIC SUPPLY panel 
(0-100) is closed and open BLEED valve. 


ch. Apply tape 0195-002 (Rocketdyne) on PNEUMATIC SUPPLY PANE], 


(0-100) bleed valve diffuser. Cover all diffiser ports, then puncture tape at i 
lowest point. 

ci. Open REG SUPPLY SHUTOFF valve on PNEUMATIC SUPPLY PANEL d 
(0-1000) and turn PRESSURE REGULATOR to INCREASE until 100 (+0, -5) psi is 


indicated on RUG SUPPLY PRESSURE pape. 

cj. Apply a film of leak-test compound over hole in tape on bleed valve. There 
must be no evidence of leakage. If leakage is prosent, isolate defective check 
valve by closing FLOWMETER NO. 1 SHUTOIF valve or FLOWMETER NO, 2 
SHUTOFF valve, {Jf both SHUTOFF valves are closed and leakupe is present, the 
FLOWMETER BYPASS valve is defective. 

CAUTION 
Leak-test compound shall not enter bleed valve diffuser. 


ck. Close REG SUPPLY SHUTOFF valve on PNEUMATIC SUPPLY PANEL 
‘0-1000). 
\ 
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cl. Slowly open BLEED valve on FLOWMETER PANEL until GAS PRESSURE 
gage on FLOWMETER PANEL and REG SUPPLY PRESSURE gage on PNEUMATIC 
SUPPLY PANEL (0-1, 000) indicate zero, then close BLEED valve. 


em. Close FLOWMETER NO, 1 SHUTOFF and FLOWMETER NO, 2 SHUTOFF 
valves. Move FLOWMETER LIGHT switch to OFF. ‘Turn PRESSURE REGULA- 
TOR on PNEUMATIC SUPPLY PANEL (0-1, 000) to maximum DECREASE. 


cn. Disconnect flexible hose connected between 0-1000 PSISUPPLY OUTLET 
and flowmeter OUTLET and install pressure caps. Remove tape from PNEU- 
MATIC SUPPLY PANEL (0-100) BLEED valve. 


co. Slowly open ®LOWMETER PANEL BLEED valve, observing FLOWMETER 
NO, 1, so that float does not rise above maximum scale reading. Close helium 
supply pressure at source then open FLOWMETER BYPASS valve. 


cp. Close BLEED valve and FLOWMETER BYPASS valve. 


A cq. (Deleted) 


cr. Close facility Supply pressure valve. 


cs. Open facility vent valve, Console warning light goes off. If vent valve is 
not provided in the facility system, bleed facility supply pressure as follows: 


(1) Open REG SUPPLY SHUTOFF valve on PNEUMATIC SUPPLY PANEL 
(G~3000). 


(2) Open BLEED valve on PNEUMATIC SUPPLY PANEL (0~3000). 


(3) Adjust PRESSURE REGULATOR towards INCREASE until facility supply 
pressure is vented, 


(4) Close BLEED valve, REG SUPPLY SHUTOFF valve, and turn PRESSURE 
REGULATOR towards DECREASE until fully closed. 


ct. Disconnect flexible hose between HE INLET 3200 PSI MAX and facility sup- 
ply and install pressure cap. 


cu. Deenergize 28-vde facility power to pneumatic console. When using elec- 
trical checkout console, move all switches to OFF and pull out circuit breakers, 


cv. Remove electrical cable assembly from 28-vde connector J~1 and install 
protective cap, 


cw. Ensure all ports on rear connection panel are capped. 
cX. Ensure all valves are turned to CLOSE and regulators are turned to maxi- 
mum DECREASE, 
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Figure 9-15. Pneumatic Schematic 
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g-21, CALIBRATION REQUIREMENTS. 


9-22, Calibration checks io en ure gage and meter accuracy are performed on 
console gages, flowmeters, and temperature gage. The accuracy of the console 
instruments is verified by comparison with a known standard. 


0-23, PRESSURE GAGE CHECK, See tigure 9-16 for pressure gage calibration- 
check requirements. All gages listed in figure 9-16 are used in pneumatl« systems. 
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Test Standard a) 


Part Runge/Accuracy Minimum Accuracy 
Number Nomenclature (+ Full Seale) (+ Full Scale) 
 19-G017879-4 GAS PRESSURE 0-500 psig 0. 8% 
i (2%) 
2 19-9019557-1 MONITOR INLET 0- 60 psig 0.1% 
(0.25%) 
8 (9-9019557-2 REG SUPPLY PRESSURE 0-100 psig 0.1% 
(0. 25%) 
A 19-9019557-3 MONITOR INLET 0-600 psig 0.1% 
; (0, 25%) 
F19-9019557-4 REG SUPPLY PRESSURE 0- 1096 psig 0.1% 
(0. 25%) 
6 i9-9010557-§ REG SUPPLY PRESSURE 0- 3000 pele 0.1% 
; (0. 25% 


¥ (a) Range of test standard must be at least 100% but not more than 125% 
of range of instrument being tested. 
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Fivure 9-16, Pressure Gage Calibration-Check Requirements 
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9-24, FLOWMETER CHECK. Check flowmeters with helium pressurized to 30 
psig, supplied to the 0-109 PSI SUPPLY OUTLET on the interface panel. Helium 
must meet requirements specified in section I. The pressure test gage must have 
a range of 0-60 psig, with a minimum accuracy of +0.5 percent. The flowmeter 
inust be within 10 percent of full scale of the calibration curves supplied with the 
pneumatic console at 2C, 40, 60, and 80 percent of fuli-scale reading for each 
float. 


9-25. GAS TEMPERATURE GAGE AND THERMOCOUPLE CHECK. Remove and 
immerse thermocouple and a laboratory-type mercury thermometer in clean, dis- 
tilled water and compare readings. Perform a three-point check at temperatures 
of 55° to 95° F. The gas temperature gage indicator must not differ from the 
laboratory thermometer indication by more than 8° F. The laboratory thermom- 
eter must have an accuracy of 41° F over a range of 55° 40 95° F, When ro- 
moving the thermocouple or pyrometer, handle with care and do nct allow either 
to be suspended on interconnecting wire leads. 


CAUTION 


The soldered connections and light gage wire leads can 
be damaged or broken from strain, 


9-26, PREPARING FOR STORAGE. 
9-27, Prepare console for storage or shipment as follows: 
a. Ensure that all outlet ports on interface panel are capped. 
b. Engure that flexible hoses are properly capped. 
c, Ensure that accessories (igure 9-8) are stored in proper containers. 
d, Place xccessories and flexible hcses in storage drawers. 


e, Cover console with greaseproof barrier material (MIL-B-121, Grade A), 
or equivalent, and scal at bottom edge of cavinet. 


Figure 9-17 deleted, 
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9-28. MAINTENANCE OF PNEUMATIC CONSOLE COMPONEN1S, 


9-29. Maintenance of components consist of adjusting gage savers, regulators, 
relief valves, and proof-testing flexible hoses. Leak- and function-test console 
after installation cf component (paragraph $-19). 


9-30. REMOVING AND INSTALLING COMPONENTS, 


9-31, Nec Special instructions are required to remove or install components in 
pneumatic console, except replacing warning light bulb and torquing screws 
securing pancls to 7-9 inch-pounds. 


9-32, REPLACING WARNING LIGHT BULB, 


9-33, Replacing warning light buib consists of removing and installing dome and 
light b cb. 


a. Remove dome from warning light by depressing dome slightly and rotating it 
counterclockwise (looking down on the dome) until studs in dome are clear of lamp 
Support rods, then lifting off dome. 


b. Remove defective bulb. For ease of b lb removal, remove the 2 top nuts 
securing lamp socket to support rods, and lift off socket. 


CAUTION 


Care must be taken not to danuye the connecting elec- 
irical wires, 


c. install replacement bulb. Reasseinble lamp socket and torque nuts securing 
lamp secket to suppurt rods te 6-8 inch-pounds, 


d. Ensure thal nuis securing support rods to base are torqued to 6-8 inch- 
pounds, 


e, Ensure cecurity of electrical wiring to tie-rod suppor's of lamp socket. 
Wires must be taped securely to outboard surface (away from rotating lens) of 
tie-rods. If security of wiring is inadequate or marginal, use additional tape as 
required to effectively secure wiring anc prevent its contact with lens assembly. 


f, Ensure that 2 minimum 1/8-inch clearance exists between rotating lens 
assembly and support rods and/or electrical wiring, 
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g. Replace dome. 


NOTE 
When reinstalling dome, apply only that force neces- 
sary to pcsition the studs under the lemp support rods. 
Excessive force will distort the lamp supports and 


adversely affect the clearance between the supports 
and the rotatiog lens assembly. 


h. Disconnect plug P2 from connector JZ and install a jumper wire from P2-B 
to P2-C, to permit energizing warning light without pressurizing pneumatic con- 
sole. 


i. Energize warning light by applying positive (+) 28 vde to pin Ji-A and nega- 
tive (-) 28 vde to pin J1-C (figure 9-18). 


j. Visually ensure that 1/8-inch clearance still exists between rotating lens 
assembly and support rods and/or electrical wiring. 


k. Deenergize warning light, remove jumper wire from plug P2, and reconnect 
plug P2 to connector J2. 


9-34, ADJUSTING GAGE SAVERS. 


9-35. Adjust gage savers to values listed in column 1V of figure 9-13 as follows: 


a, Remove pneumatic pressure from gage saver to be tested, 


b. Insert 4 1/4-inch key wrench into screw inside of gage saver, turn key 
wrench clockwise to increase setling, or counterclockwise to decrease setting. 


c. Pressurize gage saver to applicable pressure in column III (figure 9-13). 
Gage saver must indicate pressure in column IV. Record. 


d. Depressurize gage saver and repeal step c three times, Difference betweon 
first and fourth shutoff pressures nmtust not exceed pressure specified jn coluinn V. 
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Figure 9-18. Console Wiring Diagram 
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9-36. ADJUSTING PRESSURE REGULATORS. 


9-37. The bleed adjustment pressures for regulators are 700 +50 psig for 0-30096, 
150 +30 psig for 0-1000, and 10 22 psig for 0-100. Adjust regulater as follows: 


a. Inserta3/32-inch key wrench through adjusting knob screw and adjust push rod. 


NOTE 


Turning key wrench clockwise decreases (counter- 
clockwise increases) the number of turns required 
by the adjust knob for the reguiator to start veniing. 
This adjustment also stops the constant bleed. 


d. If necessary, repeat step a until regulator is adjusted within required limits, 
then {ast regulator (paragyaph 9-19). 


9-38. ADJUSTING HIGH-PRESSURE RELIEF VALVE. 


9-39. The high-pressure relief valve is adjusted by loosening lockaut on adjust- 
ing screw, turning adjusting screw (clockwise to increase or counterclockwise to 
decrease pressure setting), and tighten locknut while holding adjusting screw. 
Repeat procedure if necessary until relief pressure setting of 3,350 +175 psig and 
re-seating pressure of 2,990 psig are obtained. 


9-40. ADJUSTING FLOWMETER PANEL RELIEF VALVE. 


9-41. Adjust the relief valve by inserting an adjusting wrench into outlet of vaive 
and turning adjustment screw (clockwise to increase or counterclockwise tc de- 
crease pressure setting). Testrelief valve andrepeat adjusting procedure if neces- 
sary to obtainpressure setting of 537 +27 psigand re-serting pressure at 480 +5 psig. 


9-42. PROOF.PRESSURE-TESTING HOSES. 


9-43. Proof-pressure~-test flexible hoses 19-9039556-1 ana 19-9019556-2 and 
allowable alternates (figure 9-8) hydrostatically or with gaseous nitrogen that meets 
requirements specified in section I. Hoses that are tested hydrostatically must 
be cleaned as noted in {he procedure. Proof-pressure-test hoses as follows: 
a, Apply the following pressure ta flexible hose for 5 minutes: 
(1) 8,000 +180 psig to 1/4-inch diameter hoses 19-9019556-1 and allowable 
alternates 
(2) 12,000 1240 psig to 3/8-inch diameter hose 19-9019556-2 and allowable 
alternates 
WARNING 
Safety regulations rnust be observed when proof- 
pressure-testing. Proof-pressure can burst a hose, 
causing injury or death. 
b. Remove pressure from flexible hoses, There must be no visual damage of 
hose assembly. 


ec. Clean flexible hoses (if tested hydrostatically), Refer to cleaning in section 
I, 
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Figure 9-19. Flowmeter Panei Wiring Diagram 


9-44, LEAK-TESTING FLEXIBLE HOSES. 


9.45, Leak-test flexible hoses 19-9019556-1 and 19-9019556-2 and allowable al- 
ternates (figure 9-8) using helium that meets requirements specified in section I, 
as the pressurizing agent. (Testing may be accomplished by connecting a high- 
pressure flowmeter, if available, to inlet end of hose, immersing hose in water, 
or other suitable means. If hose is immersed in water, make sure container is 
large enough to avoid sharp bends in hose. Multiple leaks may be accumulated to 
2 single point by encasing hose in a bag or covering it with tape.) Leak-test hoses 
aS follows: 


a. Apoly 1,000 +20 psig to flexible hose. Allow approximately 10 minntes for 
stabilization of gases that may be trapped in outer layers of hose. Total allowable 
effusion must not exceed 1,000 ce within 15 rninutes. 


t 


b. Remove pressure from fiexible hcses. 
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SECTION X 


PNEUMATIC FLOW TESTER G3104 
WARMING 


PNEVMATIC FLOW TESTER G3104 MUST BE GPERATED BY AUTHORIZED 
__PERSONNEL TRAINED IN THE USE OF THE EQUIPMENT, _ 
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10- 1. DESCRIPTION AND LEADING PARTICULARS. 


10-2. The pneumatic flow tester (figures 10-1 and 10-2) is a portahle flowmeter 
used to detect and measure low-pressure gaseous nitrogen or helium .eakages 
utilizing metersinfive ranges. The tester consists of aninstrument panel, leveling 
legs, andstorage ccmpartment for accessories incorporatedinatwo-piececarrying 
case. Theinstrument panel contains five flowmeters, apyroimeter, thermocouple, 
flow inletandoutlet, ande level. METER NO. 1 through METER NO. 3 each containa 
sapphire bal! float; METER NO. 4 contains a glass ball {luat; and METER NO, 5, 
a steel ball float. Adapters, a meter hose, a source hose, anda handle are 
stored in the compartment. Aneccumulator assembly, accumulator hose, adapter, 
and Y--adapter are included. The carrying case incorporates a liner surrounding 
the instrument pane} to protect it from damage during transit. Leveling lugs on 
the carrying case are used for the attachment of the leveling legs stored in the 
recesses of the liner. A yaive on the carrying case is used to stabilize internal 
case pressure with atmospheric pressure. Leading particulars for the flow tester 
are listed in figure 10-3, 
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Figure 10-1. Pneumatic Flow Tester 
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Figure 10-2, Accessory Storage 
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Dimensions 
Length 22.42 inches 
Width 19.25 inches 
Height 8.75 inches 
Weight 40 pounds 


f Meter Capacities in scim (Nominal) 


Nitrogen Helium 
No. 1 0.26 to 2, 60 0.29 to 2.96 
No. 2 1.1 to 11.3 1.5 to 15.5 
No. 3 5,8 to 58,5 11.8 to 118,90 
No. 4 95.5 to 555.0 100 to 1, 340 
No. 5 410 to 4, 100 1,000 to 10, 000 
f Pyrometer Range: 
| indicated ~75° to 4225° F 
Usable +40° to +125° F 


Figure 10-3. Leading Particulars 


10-3. ACCESSORIES. 


10-4, 
connectins hoses, handle, and adapters. Placarded mounting fittings are pro-- 
vided for the adapters and handle. Figure 10-4 lists the accessorles. 


10-4 


The accessories stored in the pneumatic flow tester consist of inter- 
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Nomenclature 
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Adapter 
Adapter 
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Figure 10-4, 
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Section X 


Volume I 


Part 
Number 
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908129 
908130 
908131 
908132 


908133 
908135 


998139 


908141 
957041 


907642 
907043 


9022339 


9022320 


9022321 


9024714 


$024714-3 
C0293 82 


69196 


Remarks 


0. 06-inch ID x @. 12-inch OD tip 
0. 19-inch ID x 0. 56-inch OD tip 
0. 19-inch ID x 0, 38-inch OD tip 


Close-corner for a 0. 12-inch di- 
ameter hole 0.09 inch irom side 


0. 16-inch > x 0. 22-inch OD cip 


Close-corner for a 0, 25-inch di- 
ameter hole 0. 19 inch from side 


Close-corner for a 0, 38-inch di- 
ameter hole 0. 42 inch fron side 


Q, 38-inch ID x 0. $t-inch OD tip 
2/8-iach ID x 1/2-inch OD x 20 
inches 

Connects source nose to adapters 


3/8-inch ID x 1/2-ineh OD x 96 
inches 


i/@-inch diameter x 0. 060-inch 
diameter tip 


Q,375-jinch OD x 0.437-inch OD 
x 3 20.06 inches (2 requixed) 


3/8-inch ID x 1/2Z-inch OD x 96 
+1 inches 


12 x 18 inches 
23 x 24 inches 


3/3~inch OD 
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Accessories 
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10-5, THEORY OF OPERATION. 


10-6, The pneumatic flow tester is connected downstream of the system or com- 
ponent under test. The pneumatic flow enters the panel SOURCE inlet, flows from 
the panel METER outlet, passes through the meter hose into the flowmeter, and 
vents to atmosphere. Temperature of the pneumatic flow is indicated on the 
pyrometer. Leakage in the system or component under test is indicated on the 
applicable flowmeter. Flow curves developed by the user and 4 temperature 
correction chart provided in this section enable the user to convést flow and 
temperature indications to scim leakage rates. 


10-7. CONFIGURATION CHANGES--MANUAL EFFECTIVITY. 


10-8. The modifications incorporated changing the configuration of the pneumatic 
flow tester are listed in figure 10-5. 
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Figure 10-5. Configuration Changes--Manual Effectivity 
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10-9, USING PNEUMATIC FLOW TESTER, 
10-10, The pneumatic flow tester is used to measure gaseous nitrogen or hebium 
flow downstream of a system or component and cannot be used to measure flow 
under pressure. Using the tester consists of preparing tester for use, measuring 


flow, and using individual meter flow curves anda temperature correction chart 
to convert meter scale readings to Now in standard cubic inches per minute (scim). 


10-12. PREPARING FOR USE. 


10-12, When using the tester in drafty conditions, the instrument panel must be 
faced into the draft since meters are affected by pressure on the bak of the panel. 


a. Open relicf valve on side of case. Unlatch and remove top of case. 
b. Remove 2 leveling legs from case and atiach to bottom of cage, 
c. laft hinged instrument panel and lock in vertical position, 


d. Position tester to perrait connection of source hose to component or systeni 
i being tested. 


Qe. Adjust leveling legs on buttom ef case until bubble icvel on instrument panel 


- 


indicates taster is in level position. 
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Volume I Paragraphs 10-13 to 10-14 


19-13, MEASURING FLOW. 


10-14, The expected flowrate of the system or compon.nt to be tested should he 
determined and a meter with sufficient capacity used. F.zure 10-3 lists meter 
capacities. When possible, a meter that will indicate in ujyper 2/3 of seale, to 
increase accuracy of result must be used. When flowrate is unknown, the largest 
capacity meter must be used and then the smallest capacity meter on whicha 
reading can be obtained. Figure 10-6 illustrates a typical flow tester connection. 


a. Verify that accuracy of applicable meter(3) has been checked within the pre- 
vious 6 months, and is within the tolerance specified for the particular meter. 
Refer to paragraph 10-20, 


b. Verify that the particular flow curve (nitrogen or heliurn) for applicable 
meter(s) is identified with the respective serial numbey, or equivalent, of the 
pneumatic flow tester being used. : 
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Figure 10-6. Poeumatic Flow Tester Setup 
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CAUTION 


In the following steps, excessive flow surges must be 
anticipated and avoided, since damage to the float or 
float stop can oceur. 


c. Connect suitable hoses, adapters, and handle for flow-test to be performed. 
x Connect meter hose to meter capable of measuring expected flow. The accumula- 
tor may be used to danipen flow surges. Tho accumulator must always be con- 
nected when METER NO, 5 s being used, to dampen oscillations that can cause 
damage to float or float stop. A second flow tester may be used to measure flow- 
rates beyond the capacity of v single flow tester. 


dad. Pross and aline adapter onto part of system or component being tested. 
Make sure source hose is not kinked, adapter is alined with port, and there are no 
iéabs in connections or flow tester equipment. 


NOTE: 


Gas will not flow freely into source hose if adapter is 
aot alined with port, 


e Flowmeter reading will fluctuate if source hose is 
kinked or disturoed. 


e. Observe and record tc mperature when flow has stabilized. 
{f. Opserve andrecord flowmecer reading. Readindication at widest part of float. 
NOTE 


Scales on each flowmeter are arbitrary and bear no 
relation to each other. For example, a reading of 

8 on METER NO. 1 scale hav no relation to a reading 
of gon METER NO. 2 seale, 


uw. Using few curve (scate reading versus actual flow), step b, for applicable 
moter, determine flow urscim. If temperature is different from that recorded on 
Yow curve, apply flow reading obtained from flow curve to temperature correction 
chart (figuce 10 7:. Muitiply actual flow reading by correction factor to obtain 
scim. Result cbiaineda will be within the following tolerance for the respective 
meter: 


METER NOL | 10% of Full Scale 
METER NO 3 5% of Full Seale 
METTLER NO. 3 5% of Full Scale 
METER NO. 4 3% of Full Scale 
METER NO. 5 3% of Full Scale 
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Volume J Paragraphs 10-15 to 10-16 
Tlowmeter Correction Factor Flowmeter Correction Factor 
Temperature When Standard Temperawre When Standara 
°F Temp. 70° F °F Temp. 70° F 
40 1, 030 85 0. 986 
45 1,024 90 0. 982 
50 1,019 95 0,977 
55 1.014 100 0.973 
60 1.010 105 0.968 
65 1.005 110 0. 964 
70 1, 600 115 0. 960 
75 0.995 120 0.956 
80 0.991 125 0,952 


ery TS a 


Figure 10-7. Temperature Correction Chart 
10-15, MAINTENANCE OF PNEUMATIC FLOW TESTER, 
10-16, Maintenance tasks required on the pneumatic flow tester are listed in 


figure 10-8. Information presented lists the tasks to be performed, when the 
tasks must be performed, and reference to data necessary to accomplish the tasks. 


Reference /Reimarks 


See figures 10-1 and 10-2. Refer 
to paragraph 10-3, 


Requirements 


™“ |Prior to Use 


Inspect tester for com- 
pleteness, 


* 


Clean meter tube. Refer to para~ 


Inspect meters and tubers: 
graph 10-238. 


for condensation. 


Clean meter tube and replace float, 
Refer to paragraphs 10-28 and 
10-29, 


Broken, chipped, or 
damaged floats. 


Clean meter tube. Refer to para- 
cleanness. graph 10-28. 


—_— 


Foreign matter and at 
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Figure 10-8. Maintenance Requirements (Sheet 1 of 2) 
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Section X 


Requirements 


Lealr- and function-test 
tester. 


Leak-test accumulator 


Clean tester carrying 
case and instrument 
panel exterior. 


Clean tester adapters, 
hoses, and handle. 


Clean tester meters. 


Develop flow curve. 


Clean exhaust manifold 
screen. 


Paint instrument panel. 


Paint case exterior. 


Prepare tester for 
storage. 


ee 


Figure 10-8. 
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| Storage 


Reference/Kemarks 


ms 


Every 6 months, when malfuaction is 
suspected, when accuracy of meters 
must be verified, and subsequent to 
cleaning meters. Refer to paragraph 
10-18. 


x Every 6 months or when malfunction is 
suspected. Refer to paragraph 10-184. 


D4 Clean. Refer to Cleaning in section I. 


Xx When contaminated. Refer to para- 
graph 10-27. 


When meter fails leak- and function- 
test or operates erratically. Refer to 
paragraph 10-28, 


Prior to initia) use. Any time meter 
fails to come within specified tolerance 
(paragraph 10-20) during subsequent 
accuracy verification checks. Refer to 
paragraph 10-22. 


When contaminated. Refer to Cleaning 
in section I. 


When surface is damaged. Paint with 
grey semi-gloss enamel (TT-E-529); 
colcr 26622 (Federal Standard 595). 


When surface is damaged. Paint with 
green camouflage enamel (Federal 
Specification T'T-E-527); color 34500 
(Federal Standard 595). 

When not in use. Refer to paragraph 
10-24, 


A A 
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Maintenance Requirements (Sheet 2 of 2) 
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10-17. LEAK- AND FUNCTICN-TESTING. 


10-18. The leak- and function-test consists of a pyrometer check and a leak-test | 
of the flow systern. 


a. Prepare tester for use (paragraph 10-12). 

b. Obtain test equipment (figure 10-9). 

ec. Remove instrument penel rear cover and top cover plate. 

d. Remove thermocouple from temperature manifold. 

e. Check pyrometer and thermocouple by immersing thermocouple in clean 


distilled water with thermometer. Perform test at 3 temperatures between 55° 
and 95° F, Pyrometer must indicate within 8° F of thermometer indication. 


ER RI SE SE CR RTGT SUE bA rR, SE EH 


Nomenclature Accuracy Use 

Revulated pressure To control and monitor flowmeter 
source of gaseous inlet pressures of 1.5 to 2.3 in. 
nitrogen or helium, H90 for leak-check and 0, 5 to 
consisting of a pressure 14.0 in. HgO for function, accur- 
regulatcr, pressure gage, acy verification, and calibration 
and a needie valve. checks. 

Piezometer (3/6~inch) To use with manometer when 


measuring hack pressure 
created by flow tester. 


Water Manometer “) To measure low-pressure. 
Flow Calibration 1.0% of in- To compare readings with meters. 
Standard dicated read- 

ing 
Mercury Thermometer, +1° F To measure accuracy of pyrom- 
Range of 40° tu100° F eter and thermocouple. 


(a) Water manometer must be a minimum of 30 inches or of sufficient capacity to | 
measure back pressure created by flow calibration standard. 


renee ie 


Figure 10-9. Test Equipment 
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f. Install thermocouple in temperaturé maniiold. 


g. Install short lengths of plastic hose, or equivalent, of applicable sizes to 
outlet of each meter tube and plug end of hoses. See figure 10-10 for meter and 
hose sizes. 


h. Connect meter hose between METER port and METER NO. I port. 


i. Connect source hose between SOURCE port on instrument panel and regulated 
supply source of gaseous ritrogen (MIL-P-27401) or helium (MIL-P-27407, or 
Bureau of Mines, Grade A) (refer to sectisn 1), 


j. Apply 0.5 to 1.0 psig pneumatic pressure to METER Nv. 1. 
NOTE 
It may be necessary to hold the plug installed at the end 
of the plastic hose during pressurizing and leak-test, 


to prevent it from blowing out. 


f ok. Apply leak-test compound (MSFC-SPEC-384) to meter tube, inlet manifold, and 
thermocouple connections. No leakage is allowable. 


Tit PERATURE 
GAGE --~ 


METER TUBE 
OUTLETS 


METER HCE —-- 
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PRESSURE 
REQULATOR 


Figure 10-10. Function-Test Setup 
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Volume I 
1, Remove pressure flow from METER NO. 1. 


ro. Remove meter selector hose from METER NO. 1 port and install it in 
METER NO. 2 port. Cap METER NO. 1 port, 


n. Repeat steps h through m to leak-test METER NO, 2 through METER NO. 5, 
applying leak-test compound only to meter tube connections. 


o. Leak-test accumulator bag by pressurizing with gaseous nitrogen 
(MIL-P-27401) to 13 inches of water (approximately 0.4691 psig), sealing both 
ports, and immersing in water. No leakage is allowable. 

p. Remove plastic hoses from meter tubes. 

q. Connect flow tester into test setup shown in figure 10-10. Needle valve and 
all test equipment between needle valve and source hose must have a minimum 
diameter of 3/8-inch. 


r. Make sure that needle valve is closed; then adjust regulator to 4-6 psig. 
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Figure 10-11. Accuracy-Test Setup 
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s. Apply a flowrate equivalent to maximum capacily of METER NO. 1, using 
needle valve to adjust flow, and observe manometer indication. Manometer must 
not exceed 0.5 inch. if manometer readings are excessive, clean meter (para- 
graph 10-28) before proceeding with test. 


t. Remove meter hose froin METER NO. 1 and repeat step s for METER NO, 2 
through METER NO. 5, connecting hose to applicable meter. Manometer indica- 
tion must not exceed the following indications: 


(1) Meter No. 2: 0.5 inch. 
(2) Meter No. 3: 0.7 inch. 
(3) Meter No. 4 1.0 inch. 
(4) Meter No. 5: 14.0 inches. 


u. Decrease pressure to zero. 
vy. Disconnect and secure test equipment. 


w. Install rear cover and top cover plate on instrument panel. Torque screws 
to 12-14 inch~pounds. 


x. Place handle, adapters, and hoses in tester storage compartment. See 
figure 10-2. 

y. Unlock braces and place instrument panel in case. Install case cover and 
secure locks. 


10-18A. LEAK-TESTING ACCUMULATOR. Leak-test accumulator and accumu- 
lator hose and adapters as follows: 


a. Connect hoses and adapters to accumulator to provide a pressure source and 
to connect a water manometer. (Connect water manometer to adapter on accurnu- 
lator opposite pressure inlet. ) 


b. Pressurize accumulator to JQ 41 inches ot water. 


ec. Immerse pressurized accumulator (and adapters) in water and check for 
lenkage along seams on all 4 edges and at connectors on accumulator. No leakage 
is allowable. (It is not necessary to submerge entire accumulator at one time. ) 


d. Check for surface leakage (both sides), (Surfaces may be checked by care- 
fully running water over one area at a lime.) No leakage is allowable. 


10-19. ACCURACY VERIFICATION CHECK. 


10-20. The accuracy verification check consists of obtaining comparison readings 
of each flowmeter tube with 4 laburatory stundard having an accuracy of 1.0 per- 
cent ef indicated reading. 


a. Connect flow tester into a test setup similar to, and which performs the same 
function as, the test setup shown in figure 10-11. Needle valve and all test equip- 
ment between needie valve and source hose must have a minimum inside diametey of 
3/8-inch. All test equipment between flow tester and flow calibration standard 
must be same size as meter tube being tested. Figure 10-10lists meter tube sizes. 
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b. Establish a flowrate equivalent to approximately each 10 percent increment 
of full scale on METER NO. 1. Record the following data for each flow: 


(1) Gas temperature and scale reading on pneumatic flow tester (allowing for [| 
temperature stahilization). 


(2) Absolute pressure at flowmeter outlet. 
(3) Actual flow in scim at 14.7 psia and 70° F, 


c. Determine indlcated flow (in scim) using flow curve (scale reading versus 
actual flow) for each flowrate through each meter. Refer to paragraph 10-14, 


d. Multiply each result obtained in step ¢ by temperature correction factor 
obtained from figure 10-7, 


e. Correct result obtained in step d for flowmeter condition of average 
barometric pressure indicated on calibration curve being verified. 


f. Indicated flows obtained in step e must be within 3 percent of full scale of 
respective flows obtained in step b, substep 3. 


g. If results of step f are not cbtained, clean meter (paragraph 10-28) and 
repeat procedure. If meter is still not within tolerance (step f), terminate pro- 
cedure and develop new flow curves (paragraph 10-22). 

h. Reduce pressure to zero. 


i. Remove meter hose from METER NO. 1 and repeat steps a through h for ‘ 
METER NO. 2 through METER NO, 5, connecting meter hose to applicable meter. 


j. Disconnect and secure teat equipment. 


k. Install rear cover and top cover plate on instrument panel. Torque screws 
to 12-14 inch-pounds. 


l. Place handle, adapters, and hoses in tester storage compartment. See 
figure 10-2. 


m. Uniock braces and place instrument panel in case. Install case cover and 
secure locks. 
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10-21. DEVELOPING FLOW CURVE. 


10-22. Develop a flow curve for each meter any time an out-of-tolerance condi- 
tion exists, See figure 10-12 for a typical flow plot. A flow curve (scale reading 
versus flow in scim) is required for each meter prior to obtaining flow measure- 


ments, 
a. Obtain test equipment (figure 10-9). 


b. Install pneumatic flow tester in a test setup similar to, and which performs 
the same function as, test setup shown in figure 10-11. Needle valve and all test 
equipment between needle valve and source hose must have a minimum inside 
diameter of 3/8-inch. All test equipment between flow tester and flow calibration 
standard must be same size as meter tube being tested. Figure 10-10 lists meter 
tube outlet sizes. 
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Figure 10-12, Typical Flow Plot 
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c. Establish a flowrate equivalent to approximately each 10 percent increment | 
of full scale on METER NO. 1. Record the following data for each flow: 


(1) Gas temperature and scale reading on pneumatic flow tester (allowing for Jf 


temperature stabilization). 
(2) Absolute pressure at flowmeter outlet. 
(3) Actual flow in scim at 14.7 psia and 70° F. 
d. Determine actual flow from stepc, substep 3, corrected for a flowmeter 
condition of 70° F and the average barometric pressure at the particular site, 


using standard laboratory calibration procedures. 


e, Plot a curve of scale reading and results of stepd. See figure 10-12 for 
typical flow plot. 


f. Remove meter hose from METER NO, 1, and repeat steps b through e for 


METER NO, 2 through METER NO. 5, connecting meter hose to applicable meter. | 


g. Reduce pressure to zero, 
h. Disconnect and secure test equipment. 


i. Install rear cover and top cover plate on instrument panel. Torque screws 
to 12-14 inch-pounds. 


j. Place handle, adapters, and hoses in tester storage compartment. See 
figure 10-2. 


k. Unlock braces and place instrument panel in case. Install case cover and 
secure locks. 


10-23, PREPARING FOR STORAGE. 
10-24. Prepare tester for storage as follows: 


a. Make sure adapter, hoses, and handle are properly stored in tester compart- 
ment. See figures 10-2 and 10-4, 


b. Remove leveling legs from exterior of case and store in liner. 
c. Make sure instrument panel METER and SOURCE plugs are installed. 
d. Lower instrument panel into case and secure in place. 


e. Place cover on case and secure locks. 
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10-25, MAINTENANCE OF PNEUMATIC FLOW TESTER COMPONENTS. 


nn rr rs eS tent ae ST rt SS RL, 


10-26, Maintenance of components consists of cleaning, removing, installing, und 
antistatic-treating of meters. 


10-27. CLEANING HOSES AND ADAPTERS. Remove contaminalion from source 
hose, meter hose, handle, and adapters by washing ina solution of mild alkaline 
cleaner RB0210-005 (Rocketdyne), or equivalent, per gallon of water at a tem- 
perature of 120° to 180° F, Rinse hoses, handlc, and adapters with clean water, 
and dry thoroughly with low-pressure (10 psig maximum) gaseous nitrogen 
(MIL-P-27401), Clean accumulator hose and Y-adapter using same procedure. 


10-28. CLEANING METERS. Cleaning the meters is accomplished on one meter 
ata time, with meter in place on tester. 


a. Lift instrument panel and lock in upright position. 
b. Remove instrument panel rear cover and top cover plate. 


c. Install a 6-inch piece of Tygon (U.S, Stoneware Co) tubing, or equivalent, 
over outlet end of METER NO. 1. See figure 10-10 for inside diameter of tubing 
required for each meter. 


d. Filla clean, bent-tip oiler with trichloroethylene RB0210-003 (Rocketdyne). 
Oiler tip must be small enough to fit inlet manifold nipple. See figure 10-13, 


WARNING 


Trichloroeethylene is a toxic solvent. Inhalation of its 
vapors or prolunged cuntact wilh the liquid can cause 
serious injury or loss of life. 


e. Place flow tester on workbench in inverted position (figure 10-13). 


f. Hold tubing (installed in step c) closed and fill with trichloroethylene fr: .:. 
oiler. 


gy. Open tubing and allow trichloroethylene to drain. 
CAUTION 


Avoid spilling trichlorocthylene on inlet manifold as 
damage to the manitold can result. 


h. Repeat steps f und g a minimum of 3 times, 


i. Purge inlet manifold with low-pressure (5 psig maximum) gaseous nitrogen 
(MIL- P-27401). 
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j. Insert low~pressure gaseous nitrogen hose adapter into inlet manifold 
nipple and purge meter for approximately 3 minutes or until dry with low-pressure 
(5 psig maximum) gaseous nitrogen (MIL-P-27401). 
CAUTION 


Purge pressures exceeding five psig can cause damage 
to meters, 


k. Treat METER NO. 1 with antistatic solution (paragraph 10-29), 


l. Repeat steps c through k for METER NO. 2 and METER NO. 3, and steps c 
through j for METER NO, 4 and METER NO. 5. 


m. Function-test tester. Refer to paragraph 10-18. 


10-29. ANTISTATIC-TREATING METERS. METER NO. 1, METER NO. 2, and 
METER NO. 3 must be treated with antistatic solution subsequent to cleaning. 


a. Set flow tester on bench in upright position. 


b. Remove Tygon (U.S. Stoneware Co) tubing, installed during cleaning proce- 
dure, from meter outlet. 


c. Fabricate an extractor hook. See figure 10-14. 


qd. Install extractor hook in hole in float stop and remove float stop from meter 
tube, See figure 10-14, 


e. Install Tygon (U.S, Stoneware Co) tubing over meter outict. 


f. Place a piece of lint-free paper in palm of one hand to form a pocket for 
ball float. 


NOTE 
Float must be recleaned if touched by personnel. 


g. Tilt meter slowly until ball float roils out. Handle float with care. 
CAUTION 
Meter floats are easily damaged or broken. 


h. Set paper and ball float on bench and place tester in antistatic-treatment 
position as shown in figure 10-13. 
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Figure 10-14, Removing and Installing Float Stop 


i. Place a drop of ANSTAC-2M solution (Chemical Development Corp) on 
paper and roll ball float through solution until thoroughly coated. 


j. Roll ball float over dry portion of paper until ball appears dry. 


k. Place ball float into plastic tubing. Tilt tubing and tester so that ball float 
gently rolls into meter. 


l. Place tester in upright position. 
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m. Wrap meter tube with a cloth; then instail float stop, Make sure float stop 
engages meter tube retaining ridge. A wood or plastic dowel may be used to 
install float stop. 


WAENING 


Yhe meter tube must be wravped before installing float 
stop since breakage can cause serious injury to per- 
sonnel, 


i. Purge meter for 3 minutes with low-pressure (5 psig maximum) gaseous 
nitrogen (MIL- P-27401), 


CAUTION 
Purge pressures exceeding five psig can damage meters. 


o. Apply a c-Guluted flow (5 psig maximum) of gaseous nitrogen (MIL- P-27401) 
through a merering vaive to meter inlet. Vary flow so float moves from hottora 
to top of scale. Make sure float moves freely. if float does nct move freely, 
reclean meter. 


NOTE 


Increased duration of purge and decreased amounts of 
antistatic solution may eliminate float restriction. 


10-30. REMOVING METER TUBES. To remove meter tubes, remove shield, 
plite, screer, exhaust manifold, and grommets from instrument panel. See 
figure 10-15, Cut and remove eoupling sleeve tvom base of tube; then remove 
meter tube. 


10-31, INSTALLING METER TUBES, An antistatic treatment must be per~ 
formed on METER MQ, 1, METER NO. 2, and METER NO. 3 tubes. Pefer to 
paragraph 10-29. 


vw. Clean adhesive from inlet manifold with trichloroethylene (MIL -T-27602), 
WARNING 


Trichloroethylene is a toxic solvent. Inhalation of its 
vapors or prolonged contact with the liquid can cause 
serious injury or death, 


b, Apply thin coal of general purpose adhesive (MIL-A-5092) approximately 
3/4-inch wide around exterior of flowmeter tube and inlet manifold nipple, 
aparoximately 1/2-inch from end of tube and nipple. o not allow adhesive to 
enter moter tube, 
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c. Insert bottom end of flowmeter tube into coupling sleeve. 


d. Insert flowmeter tube through rubber grommet in exhaust manifold, with 
tube scale facing forward, 


e. Install flowmeter tube and coupling sleeve on inlet manifold nipple. 


f. Install grommets, exhaust manifold, screen, plate, and shicld. Torqut 
screws to 12-14 inch-pounds. 


10-32, REMOVING PYROME TER. 
a. Disconnect thermocouple wires fror: temperature gage. 
b. Remove thermocouple from temperature manifold. See figure 10-15. 


c, Remove temperature gage and thermocouple through front of instrument 
panel. Handle thermocouple with care to avoid damage. 


d. Separate pyrometer and thermocouple. 


10-33. INSTALLING PYROMETER,. 

a. Connect thermocouple to pyromater by installing blue wire to positive (+) 
terminal. 

b. instal? red wire to negative (-) terminal. 


c. Functicn-test pyrometer by immersing thertnocouple tip in clean, distilled 
water along with a thermometer (figure 10-9). Perform test at 3 tempcratures 
between 55° and 95° F. Pyrometer must indicate within 3° F of thermometer 
indication, 


d. Insert therrnocuuple, capillary tube, and pyrometer through front of instru- 
raent panel. 


e. Install thermocouple and capillary tube on temperature manifold. 


10-34, REMOVING AND INSTALLING LEVEL. 


a. Remove safetywire, attacning screws, base plate, and packing, and remove 
level through rear of instrurnent panel, 

b, Install level by placing packing on level, and inserting level through mounting 
hole in top of instrument panel. See figure 10-15. 

c. Place base plate agatust buitom of level and install mounting screws to 
secure bubble level to instruirzent panel. 


d. Install adjustment legs into bottom of case and adjust to level position using 
a reference level, 


co, Adjust level to center bubble by tightening attaching screws. Safetywire 
screws With lockwire, 
BA data on paves 10-25 through 10-34 deleted, 
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SECTION XI 
SIMULATOR PANEL 9024480-11 
WARNING 


THE FOLLOWING GROUND SUPPORT EQUIPMENT MUST BE OPERATED 
BY AUTHORIZED PERSONNEL TRAINED IN THE USF OF THE EQUIPMENT, 


G1037, Electrical Checkout Console 


9024480-11, Simulator Panel 


G3121, Data Recorder Console 
TABLE OF CONTENTS 
PARAGRAPH PAGE PARAGRAPH PAGE 
1}-1 DUSCRIDPION AND LEADING 11+? MAINTUNANCE GF SIMULATOR 
PARTICULARS UF IF _ SIMULATOR PASTT, COMPONENTS ... eyghiat Nee: why gharaens wus Lleol 
PANEL Pap ne: aval Ose as ate GaNerel ete Cle eee ll-1 
{1-3 MAINTENANCL REQUIREMENTS 
FOR SIMULATOR VANE cere era enee }J=1 
<5 Installing Simulator Panel ..... tt-2 


Underlined titles denote primary paragraphs. 


eee ee et nk: 


i-1. DESCRIPTION AND LEADING PARTIC- 
ULARS OF SIMULATOR PANEL, 


11-2. The simulator panel (figure 11-1) is an 
electrical unit capable of simulating engine 
facility and engine controller electrical func- 
tions. The panel simulates engine components 
to check out the engine controller as a component 
or the controller and engine harness as a unit, 
Facility signals ave also simulated during 
engine checkout, as well as signals of the engine 
pressure switches, ignition detector, and tem- 
perature detector during a simulated firing test. 
The panel monitors the helium vent bleed valve 
open position and verifies interim redundant 
cuntroller circuitry, engine harness dual main- 
stage OK switch signal, and continuity of pro- 
pellant utilization valve jumper. It also tests 
calips pressure switches and temperature 
transducers, The panel contains switenes, 
indicator lights, relays, timers, receptacles, 
a grounding connector, and interconnecting cir- 
cuitry. Potentiometers. test jacks, anda 
connector are provided for checkout and cali- 
bration of spark exciter monitor circuit boards. 
A fuse panel with indteator Jights and spare fuses 
provides overload protection for the engine con- 
trol assembly. The panel has provisions fur 
mounting in a standard 19-inch rack, Actuating 
the FACILITY READY switch on the simulator 
panel permits individual check of each compa- 
nent circuit by moving the applicable coniponent 
switch on the simulator panel. See figure 11-2 
for simulator leading particulars. 


11-3. MAINTENANCE REQUIREMENTS FOR 
SIMULATOR PANEL. 


Oe a LN 


11-4. Maintenance tasks required on the sim- 
ulator punel are listea in figure 11-3, Informa- 
tion presented lists the tasks to be performed, 
when the tasks shall be performed, and reference 
to data necessary to accomplish these tasks. 

For maintenance and troubleshooting informa- 
tion, se? electrical schematic and simulator 
panel wiring diagram in section IV. 

11-5. INSTALLING SIMULATOR PANEL 

11-6. The simulator panel can be installed in 
a standard 19-inch rack, When the simulator 
is used without a rack, a protective enclosure 
should be provided to protect the panel from 
damage. Panel chassis stud El is used for 
grounding, Simulator panel receptacles re- 
quiring mating connectors for installation are 
listed in figure 11-4. See electrical schematic 
and simulator panel wiring diagram, section IV 
to aid in pane! installation. 


11-7, MAINTENANCE & QF SIMULATOR PANEL 
COMPONENTS. 


11-8. Maintenance of components consists of 
adjusting time delay relays. (Refer lo section 
JV.) 
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Figure 11-1, Simulator Panel 


Dimensions Electrical power 28 +2 yvde 
Height 10.47 inches Fuses 


Width 14.90 inches Fl through F5, F8, tampere, GJD-1A 
F9, and spare (Bussmann) 

Depth 17. 18 inches 
F?, F10, F1i, and Samperes, GLD-5A 
Spare (Bussmenn) 
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Figure 11-2. Leading Particulars for Simulator Panel 
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Requirements Reference/Remarks 
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Install protective caps on receptacles. Whenever receptacles are not in use. 

As required to maintain cleanness of 
electrical circuitry. Frequency of clean- 
ing depends on environment in which panel 
is used. 


Clean panel, 


| 
|| 
| | 
Function-test panel, Prior to initial use, every 6 months, 
when repaired, or when a maifunction is 
suspected. Refer to section IV, for 
| procedures. 
Wrap panel in rreaseproof harrier mate- 
rial (MIL-B-121, Grade A), or cquivalent. 


Cover panel, Xx 
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Figure 11-3. Maintenance Requirements for Simulator Panel 


Receptacle Part Number Receptacle Part Number 
J1 MS3102R32-7P J4 MS3102R28-12P 
J2 MS3102R36-105 J6 J0-169228-15P 
39 MS3102R22-19P J MS3102R28-21P 
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Figure 11-4. Siiaulator Panel Receptacles 


All data on page 11-4 deleted. 
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WARNING 


COMPONENTS TEST CONSOLE G3107 AND COMPONENTS 
ADAPTER SET 9016796 MUST BE OPERATED BY AUTHORIZED 
PERSONNEL TRAINED IN THE USE OF THE EQUIPMENT, 
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12-1. DESCRIPTION AND LEADING PARTICULARS. 


12-2. The components test console (figure 12-1) is used to perform electrical, 
pneumatic, and cryogenic tests on components. The console consists of two major 
assemblies: a control console comprised of three cabinets containing the neces- 
sary panels to control and monitor pneumatic, electrical, and cryogenic tests, and 
a heavy-gage, clamshell cover test cell mounted on a rectangular cabinet. The 
test cell cover is actuated by two hydraulic cylinders mounted under the test cell 
at the rear of the cabinet. The test cell deck is the surface on which components 
are placed during test. The cabinet below the test cell encloses a hydraulic power 
pack unit and tubing, valves, and connectors which form a self-contained hydraulic 
system used to actuate the test ceil cover. Also enclosed in the cabinet is a liquid 
nitrogen tank, tubing, and valves which form the cryogenic portion of the console. 
The entire console is designed for semi-permanent installation, with provisions 
on each assembly for leveling and forklift access. Three full-length doors at the 
rear of the control console permit access to components during checkout, calibra- 
tion, and maintenance. Access to components of the test cel) is obtained through 
doors on the rear and right side of the test cell assembiy. See ‘igure 12-2 for 
leading particulars. 


12-3, COMPONENTS TEST CONSOLE PANELS. 


12-4, The three cabinets of the control console contain the major portions of the 
pnédmatic, electrical, and monitor sysiems. All operating controls, gages, and 
indicators are located on the front of the panels in each cabinet. The extreme left 
cabinet is entirely pneumatic, consisting of the foliowing panels: pneumatic source 
control, system supply, high-pressure, medium-pressure, low-pressure, and 
liquid nitrogen tank pressure, The facility pneumatic inlet connections are located 
on the pneumatic source panel at the rear of the pneumatic cabinet. The center 
cabinet contains the following panels: propellant utilization valve position contrul- 
ler, low-pressure monitor, pressure/flow monitor, and pressure/ AP monitor, 
The right-hand cabinet is primarily electrical and contains the following panels: 
component test power supply, power distribution, electrical control, oscilloscope, 
integrating digital voltmeter and pressure/temperature monitor. The facility 
electrical connection is located at the rear of the pneumatic cabinet on the pneu- 
matic source panel. 


12-5, TEST CELL PANELS, 


12-6. The test cell deck Includes panels at each end which contain the test and 
monitor connections. A component adapter is located in the lest cell deck and is 
connected to the liquid nitrogen tank by a standpipe. Controls for the test cell 
cover, test cell lights, liquid nitrogen level indicator, and three 115-vac, 20-amp 
receptacles are located on a test cell utility pane! at the front of the cabinet, below 
the test cell deck. 
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Volume I 
Dimensions 
Control Console 
Height 78 inches 
Width 30 inches 
Length 72 inches 
Test Cell 
Height 64 inches 
Width 50 inches 
Length 70 inches 
Weight 
Control Console 1, 500 pounds, approximately 
Test Cell 4,500 pounds, approximately 
Handling 
Test Cell Fork-lift slots in base, 
Control Console Fork-lift slots in base. 
Requirements 
Electrical 120/240 +10/20 vac (rms) single- 


phase, 3-wire, 60 cycles, 

50 amperes. 

115 +5 vac (rms) single-phase, 
400 +4 cps, 120 volt-amperes. 


Facility Cables 


120/240 vac to receptacle J-8 Electrical wire (MIL-W-5086), &0- 
ampere minimum current capacity. 
Plug MS3106R24-10S; pins A and B, 

phase; pin C, ground; and pin D, 

neutral. = 


115 vac to receptacle J-7 Electrical wire (MIL-W-5086), 10- 
- ampere minimum current capacity. 
Plug MS3106R18~458; pin A, phase; 
pin B, neutral; pin C, ground; and 

pin D, shield 
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Figure 12-2, Leading Particulars (Sheet 1 of 3) 
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Helium Bureau of Mines, Grade A, 
Refer to section I. 


Nitrogen Mil.-P-27401. Refer to 
section I, 
Hydraulic System 3 quarts Kel-F No, 10 heavy oil 


(Minn-sota Mining and Mfg). 


Cryogenic System 40 gallons liquid nitrogen 
(MIL -P-27401). 


Performance 


Pneumatic Pressure 


Regulated 0-6, 000 psig +0.25% accuracy 
0-2, 000 psig +0. 25% accuracy 
0-160 psig +0. 25% accuracy 

Monitoring 0-6, 000 psig 10. 10% accuracy 
0-2,000 psig +0, 10% accuracy 


9-1, 000 psig +0.10% accuracy 

0-600 psig +0. 25% accuracy 
Pressure differential of 60 psig max- 
imum at 0-3, 000 psig 


Flow Measuring Capacities 


at 70° F(a) 
Low-Flow System 140 scim to 5.5 scfm at 200 psig 
700 scim to 27.5 sefm at 1, 000 psig 
High-Flow System 4,8 scfm to 136 scfm at 200 psig 


24 scfm to 680 scfm at 1,000 psig 


(a) Capacities at pressures other than shown are directly proportional to the 
pressure used. 
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Figure 12-2. J.eading Particulars (Sheet 2 of 3) 
12-6 Change No. 14 - 12 January 1970 
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Filtration 


Electric a)(b) 
Output 


Monitoring 


Digital Voltmeter (b) 


Protection Devices 
Pneumatic 


System Relief Valves 
Liquid Nitrogen Tank 
Burst Diaphragm 


Electrical 


129/240 vac 
115 vac 
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10-micron absolute, (2-micron 
nominal) ' 


a Lo 


110 vac, 20 amperes, 60 cps, 
single-phase 


0-30 vde 

0-75 vde 

0-150 vde 

0-150 vac 

0-50 milliamperes 
0-250 mi’liamperes 
0-500 milllamperes 
500-1, 00 milliamperes 


Measures up to +1, 000 volts, 5 ranges, 
including a +0.1 volt range for high- 
resolution millivolt measurement. 


6, 400 #320 psig 
1, 500 psig 


50 amperes circuit breaker 
One ampere circuit breaker 


(b) Additional information on oscillescope and integrating digital voltmeter is in 
respective manuals stored in console. 


Figure 12-2, Leading Particulars (Sheet 3 of 3) 
12-7, ELECTRICAL SYSTEM. 


12-8. The electrical system ia a 120/240 volt, ac/dc system that supplies elec- 
trical power to components within the console and to the components being tested. 
The electrical system consists primarily of an electrical control panel which pro- 
vides control, monitoring, and adjuetment of test voltages and currents. Tho 
electricai control panel includes a patch-panel to extend test control and monitoring 
circuits to the components under teat, Including an adjustable 0-40 vdc, 5-amp 
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power supply to furnish ae voltage to components; an integrating digital voltmeter 
to monitor 0-4, 000 cps flow transducer output; and oscilloscope to monitor valve 
liming and spark igniters; and a tercperature indicator which reads thermo- 
transducer temperature in the ranges of -260° to -190° F and +30° to+100° F. 
The operating and service manuals for the oscilloscope, Model 120B (Hewlett 
Packard Co), and integrating digital voltmeter, Model DY-2401B (Dymec Division 
of Hewiett Packard Co), are suppued with and stored in the components test 
console. 


12-9, PNEUMATIC SYSTEM. 


12-10, The pneumatic sysiem is a nitrogen/helium system which distributes and 
regulates 6, 000-psifg inlet pressure to specific values required to test propulsion 
system components and to perform pneumatic functions within the console. The 
pneumatic system consists of a high-pressure panel, a medium-preseure panel, 

a low-pressure panel, a liquid nitrogen tank pressure panel, and a system supply 
panel thal furnishes pressure to the bigh-, medium-, and low-pressure panels. 
Lhe remainder of the systera is as..onifor system that is made up of high-, low-, 
pressure/filow-, and differential: pressure panels, Components contained through- 
out ibe systero are: an inlet filter, gages, hand valves, pressure regulators, 
relief valves, check valves, pressure switches, pressure transducers, flow trans: 
ducers, inlet and outlet connections, and interconnecting plumbing. Pneumatic 
controls are located on the panels at the front of the control console and test cell 
and are mounted to provide case of operation and readability. 


12-13, HYDRAULIC SYSTEM, 


12-12. The hydraulic system is used for the sule purpose of actuating the test 
eel ccver fo the open or closed position. The system is composed of a puwer 
pack unit which consists of a pump, a reservoir, a four-way solenoid, two actu- 
ating cylinders, four flow cantrol valves, and tubing, Due to the oxtreme weight 
of the test cell cover, a safety feature is incorporated into the hydraulic controls 
io prevent inadvertent closing of the test coll cover. Operation of the cover re- 
quires that two separate controls be depressed simultaneously for the opening 
cycle and depressed simultaneously and continuously through the closing cycle, to 
preclude the possibility of the operator being in the area of the cover while it is 
actuated, 


12-13. JIQUID NITROGEN SYSTEM. 


12-19, The liquid nitrogen system is used to tesl components under cryogenic 
conditions. Pressure feom the leuia nitvogen lank pressure panel supplies pres- 
sure to the liquid nitrogen tank at the specific values required when camponent 

test is performed. Comnonerts contained in the system are: a Uquid nitrogen 
tank, a Jigquid nitrogen level lndicator, a tank burst diaphragm, relief valves, shut- 
off valves, 2 solenoid valve, and intercoonecting plumbing. Controls for the liquid 
nitrogen systeto ave located on the liquid nitrogon tank press .ve panel. 


12-4 
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12-15. MONITOR SYSTEM. 


1Z-18. The monitor system contains temperature~-, pressure-, flow-, and 
differential-pressure sensing devices and instruments to visually observe the per- 
formance of the components within the console and the components being tested. 
The system consists of pressure gages, temperature transducers, flow trans- 
ducers, an oscilloscope, a temperature indicator, a counter, hand valves, relief 
valves, and interconnecting plumbing and wiring. All monitor gages and controls 
are located on the control console monitor panels. Pneumatic, electrical, and 
liquid nitrogen monitor inlet and outlet connections are located on the test cell 
panels. 


12-17. ACCESSORIES. 


12-18. The accessories supplied with the console are patch-cords stored in the 
console storage drawer. See figure 12-3 for list of accessories. 
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_Part Number Nomenclature Quantity 
3088-1 Resistos patch-cord 1 
3088-2 Resistor patch-cord 1 
3088~3 Resistor patch-cord 1 
3088-4 Resistor patch-cord i 
3088-5 Resistor patch-cord 1 
3088-6 Resistor patch-cord 1 
K.2. 06 Patch-cord 25 
K2. 09 Patch-cord 25 
K2. 15 Patch-cord an 
K9, 06 FPatch-2ord i5 
K9. 09 Patch-cord it 
K9. 15 Patch-cord 15 
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Figure 12-3. Accessories 
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12-19. THEORY OF OPERATION. 


12-20. The component to be tested is placed in the console test cell and connected 
to electrical, pneumatic, monitoring, flow, or cryogenic systems as required. 
The test cell cover, acluated by a self-contained hydraulic system, may be closed 
during testing by simultaneously depressing and holding both controls until cycle 

is complete. Pneumatic sources of helium and nitrogen are supplied to the console 
pneumatic source control panel where the pressurant to be used is selected and 
supplied through the system supply panel to the high-, medium-, and low-pressure 
panels, The pressure required to test the component is regulated on the high-, 
modium~, or low-pressure panel ( or combination of panels) and flows through test 
cell outlets to componcnt being tested. The pressurant also actuates a pressure 
switch, indicating that the system is pressurized. Monitor gages, located on con- 
sole panels and connected to the component being tested through test cell outlets, 
indicate pressures. Pressurant flowing through ihe flow transducers are measured 
and registered on the digital voltmeter. During a cryogenic test, liquid uilrogen 
from a storage tank below the test cell is supplied to the component being tested by 
regulatiog heliuin pressurc f.oro the liquid nitrogen tank pressure panel, Facility 
electrical power is supplicd to the propeilant utilization position controller panel 
and to the power distribution panel which supplies power to the console electrical 
components and panels. Electrical power is routed through patch-cords installed 
in the patch-boards of the electrical control panel, through test cell outlets, to the 
component being tested. Electrical signals from the component being tested are 
routed through the electrical control panel patch-boards to the monitoring elec- 
trical panels. 


12-21, CONFIGURATION CHANGES--MANUAL FFFECTIVITY. 


{2-22. Modifications incorporated changing console configuration are listed in 
figure 12-4, 
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Approved Incorporated in 
CP Now a MID _No. eae Manual Dated 
J2-349 i 21 May 1965 
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Figure 12-4. Configuration Changes~-Manual Effectivity 
12-25, PREPARING COMPONENTS TEST CONSOLE. FOR USE, 
12-24. The eonsole is shipped as two assemblies and must be Installed in environ- 
mental clean room and assembled. After initial installation and assembly is 


accomplished, it is only necessary to prepare the console systems for usc as 
required by comporenut being tested, 
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12-25. INSTALLING AND ASSEMBLING. 
12-26. Install components test congole in a clean room and as follaws: 
NOTE 


All tubing assemblies supplied and fabricated must be 
inspected for use with indirect oxygen service. 


a. Place console where a minimum of 4 feet clearance is obtainable to back and 
test cell ends of console, to ensure adequate clearance to fully open hinged access 
doors. 


b. Level test cell flange by turning the 6 adjustable legs. Ensure that each leg 
supports a share of test vell weight. 


c. Position pneumatic console next to and 3/8 inch forward of test cellasaembly. 

d. Level pneumatic console by turning the 4 adjustable legs until the 2 stripes 
on test cell and console assemblies are alined and a level placed at a corner on 
front and sides of console indicates a vertical condition. 

e, Remove blank panel above POWER DISTRIBUTION panel. 


f. Remove blank panel below test cell utility panel. 


g. Disconnect 2 tube assemblies from LN» LEVEL indicator gage and cap open 
ports. 


4, Disconnect electrical plugs P36 and P37 from receptacles J36 and J37, 

i. Remove test cell utility panel. 

j. Connect tube aseembiies between pneumatic console and test cell tube assem- 
blies, in the order listed in figure 12-5, Refer to section 1 for lubricating tube 
assemblies. 


NOTE, 


Interconnecting tube assemblies are packaged and 
stored inside storage drawer of consoaie. 


k. Secvre tube assemblies with clamps provided. 
1. Install oscilioscops panel on conscle. 
m. Connect plug P302 to oscilloscope HORIZONTAL receptacle. 
12-11 
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Volume } 
Console Assembly Interconrecting Torque Value Test Cell Assembly 
Tube Tipe {inch~ Pounds) Tube 
9022394 9022377 480-540 9022357 
9022397 9022370 432-480 9022396 
9022408 9022404 432-480 9022403 
9022371 9022406 432-480 9022405 
9022584 9022583 120-144 9022356 
9022515 9022516 120-144 9022517 
9022374 9022375 120-144 90223'76 
9022484 9022487 120-144 9022488 
9022402 9022401 120-144 9022399 
9022482 9022472 120-144 9022475 
9022483 9022489 120-144 9022478 
9022413 9022414 j20-144 9022415 
9022410 9022411 120-144 9022412 
9022379 9022380 432-480 9022331 
9022617 9022618 450-525 9022619 
9022385 9022386 120-144 9022357 
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Figure 12-6, Interconnecting Tube Assembly List 
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n. Connect plug P303 to oscilloscope VERTICAL receptacle. 


o. Connect oscilloscope power supply cord to receptacle J604A located on side 
slrut of pneumatic console. 


p. Coil excess oscilloscope power supply cord and secure it with clamp pro- 
vided on pneumatic console strut. 
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q- Connect the following wiring harnesses and wiring assemblies; 
(1) 9022608 between receptacle J70! and plug P25 (and plugs P43 through P52), 
(2) 9022809 between receptacles J702 and J34, and plug P26. 
(3) 9022834 between receptacles J703 and J36. 


r. Fabricate facility power cable to specification outlined below and connect it 
to 115-vac, 400-cps receptacie J7 on PNEU SOURCE panel: 


{i) Electrical wire (MIL-W. 5086) with minimum current capacity of 10 
amperes. 


(2) Plug MS3106R18-48. 
(3) Pin A. Phase, 
(4) Pin B. Neutral. 
(5) PinC. Ground. 
(6) Fin D. Shield. 
NOTE 


Shielded wire on the facility cable must be connected 
to power supply ground to complete grounding system. 


s. Fabricate facility power cable to specification outlined below and connect it 
to 220.-vac, 60-cps receptacle J8 on PNEU SOURCE panel: 


(1) Electrical wire (MIL-W-5086) with minimum current capacity of 5C 
amperes. 


(2) Plug M&3106R 24-108, 
(3) Pin A. Phase. 

(4) Pin B, Phase. 

(5) Pin C. Ground. 


(6) Pin D. Neutral. 
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t. Fabricate 2 facility pressure lines, using 1/4-inch tubing tail piece 448R- 4- 
347 and nuts 450N-4-300 (Combination Pump Valve Co). 


u. Proof-precuure-test facility pressure lines at 12,000 +1, 000 psig for 2 min- 
utes. Vent pressure and repeat procedure 4 times. No permanent deformation is 
allowable. Clean lines (suction I. 

y. Connect one line and packing M$28778-2 between facility helium supply con- 
nection and 0-6000 PSI FACILITY HELJ'JM connection. Connect other line and 
packing MS26778-2 between facility nitrogen supply conncction and 06-8000 PSI 
FACILITY NITROGEN connec.ion on PNEU SOURCE panel at rear of pneumatic 
console. 


WARNING 
High-pressure Jines must be secured to prevent whip- 
ping. Whipping high-pressure lines can ciuse serious 
injury lo pexsounel aad damage to equipment. 


w. Install test cell utility panel on front of text cell. 


x. Connect tubing assemblies to each side of LN» LEVEL indicator gage. 
Torque nuts to 135-185 inch-pounds. 


i y. Connect plug P37 to receptacle J37 on test cell utility panel, 
z. Remove boitoun plug from body of regulator mounted on MEDIUM PRESSURE 


panel. 


aa. Eabricaie and connect vent lines becween placarded connections at rear of 
test cel} and connections leading to outside of clean room. 


(1) HYD RESERVOIR VENT, 1/4-inch line. 
(2) DECK DRAIN, 3/4-inch line. | 

(3) LNy RETURN, 3/4-inch line. 

(4) LN, VENT, 3/4-inch )ine, 


ab. Remove pressure plugs and/or protective closures from all vent and reiief 
valve outlets. Ensure that all of these outlets are open by checking relief valves 
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and vent valves in areas listed in figure 12-6. Outlets of relief valves located be- 
low test cell are connected to liquid nitrogen vent system and do not have pressure 
plugs or protective closures installed, 


WARNING 


Pressurizing the components test console with relief 
valve or vent valve outlets capped can result in over- 
pressurizing system, causing an explosion resulting 

in serious injury or death and damage {9 equipment. 
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Accessinle 

Through (a) Item Approdimate Location 
Right-hand Four relier valves Two relief vaives are mounted on 
access door Four vent valves channel on lett~hand side of bay. 


(control console) Two rellef valveg are mounted on 


channel on right-hand side of bay. 


One vent vaive is mounted on gach 
of the following panels: 


a LOW PRISGURE, 

bk. MEDIUM PRESSURE. 
c. HIGH PRESSURE. 

d. SYSTEM SUPPLY. 


Center uccess docr Five relief valves One rcUef vatve is below and tc 
(control corscle) Two vent valves right of 0-2000 psi gage on 
PRESSURE/A P MONITOR panel. 


One relief valve is connected ta 
eroud | itting on gage on 
PRESSURE FLOW MONITOR 
panel. 


Two celief valves are between (one 
above and one below) the two 
0-€00 pai gages mounted on LOW 
PRESSURE MONITOR FANEL, 


(a) As viewed facing rear of console. 


2 rhe Meverrertay ROR ind te 


A A ey RE AR TS cen HA A nm RE Sl eS RS OO aOR SRT ETN A PE en SRST, er rare PS 


Figure 12-6. Relief and Vent Valye Loextion (Shect 1 of 2) 
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“Accessible 
Through4 Item Approximate Location 


Two vent valves are between (one 
above and one below) the two 0--600 
psi gages mounted on LOW 
PRESSURE MONITOR PANEL. 


One relief valve (fn HIGH FLOW 
INLET system) is immediately for- 
ward of lower left-hand corner of 
metallic mounting plate across bay. 


Left-hand access One relies valve Relief valve is on right-hand side of 
door (control One vent valve bay directly below OSCILLOSCOPE 
console) panel. 


' Vent valve is mounted on PRESSURE/ 
TEMPERATURE MONITOR panel, 


Right-hand access One relief valve Adjacent to hinged side of door. 
door below test cell 

Kither right- or left- One relief valve Connected to tee fitting from LNog 
hand access door storage tank. 


below test cell 


ta) As viewed facing rear of console. 
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Figure 12-6, Relief and Vent Valve Location (Sheet 2 of 2) 
ac, Test console (paragraph 12-41). 


ad. After completing tests, instal] blank panels above POWER DISTRIBUTION 
panel and below test cell utility panel. 


12-27, PREPARING FOR ELECTRICAL USE. 
12-28. Preparing the console for electrical use consists of performing the fol- 
lowing steps aod then only the procedures (paragraphs 12-29 through 12-33) neces- 
sary to moet the requirements of the tasks for which the console Is being used: 

a. Fusure that all togele switches are to OFF or lowermost position, androtary 
switches are to OFF or DECREASE, Position of rotary swilches without OFF or 
DECREASH position is optional, 


bh, Husuve that aii circult breakers are in deenergized position. 
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c. Make sure that facility power is supplied to J7 aid J8 receptacles at rear of 
console. 


d. Unless cryogenic temperature transducer is to be used, pull out ELECTRI- 
CAL CONTROL panel and make sure that resistance patch-cord 3088-8 is installed 
between jacks A2-9D and A2-9E. This resistance patch-cord must be installed as 
noted whenever cryogenic temperature transducer .s not used. 


e. Make sure that patch-cord plugs 3088-9 are installed in receptacles RTD4, 
RTD5, and RTDG on rear of temperature indicator panel. These patch-cord plugs 
contain a resistive circuit to prevent damage to instrument if CHANNEL SELECT 
switch is posilioned to unused channels 4 through 6. 


{. Depress 5 AMP, 20 AMP, and 50 AMP circuit breakers on POWER DISTRI- 
BUTION panel. Depending on status of switch-lights when console was previously 
deactivated, ON or STANDBY light comes on; individual switch-lights 1 through 8 
on ELECTRICAL CONTROL panel and PRESS TO VENT TANK switch-light on 
LNg TANK PRESSURE PANEL may come on. 


g. Actuate noted switch-lights as necessary to obtain the following results: 
(1) ON-S'TTANDBY switch-light, ON light on. 


(2) 1 through 8 switch-lights on ELECTRICAL CONTROL panel, and PRESS 
TO VENT TANK light on LNg TANK PRESSURE panel, off. 


h. Depress CIRCUIT BREAKER on test cell utility panel when electrical power 
is desired at 115 VAC 30 AMP electrical outlets. 


i. Complete preparation of console for electrical use by performing those pro- 
cedures in pal ugraphs 12-29 through 12-33 that ave necessary to meet the require- 
ments of the task for which the console is to be used. 


12-29, PRE-USE ADJUSTMENT OF DIGITAL VOLTMETER. Prior to each use, 
the digital voltmeter must be checked and adjusted as follows: 


a. Prepare console for electrical use (paragraph 12-27). 


b, Make sure that the following switches Qnounted on back of digital voltmeter 
and accessible from rear of consvle) are positioned as follows: 


(1) Count switch to DISPLAY DURING COUNT. 
(2) 100 KC STD switch to INT. 


(3) AC LINE VOLTACE switch to 115. Switch position is noted on slide pur- ; 
tion Of switch adjacent to plastic actuating knob. 
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c. Position toggle switch to ON. 

d. Allow 30-minute warm-up period before continuing with test. 
e. Position RANGE selector to ZERO. 

f. Position FUNCTION selector to VOLT. 


g. Position SAMPLE PERIOD selector to START and then to 1 SEC 100 PER. 
Digital voltmeter must indicate a count of 0 +1. If indicated count is not within 
tolerance, perform steph. If indicated count is within tolerance, proceed to 
step i. 


h, Adjust ZERO potentiometer until indicated count is 0 +1, Gain access to 
ZERO potentiometer by removing small plastic plug immediately below ZERO posi- 
tion of range switch. Replace plastic plug when adjustment is complete. 


i. Position RANGE selector to INT + IV. Digital voltmeter must indicate 
+ 1000.00 40.05 MILLIVOLTS. If indication is not within tolerance, perform steps 
j through 1. If indication is within tolerance, proceed to step m. 


j. Adjust CAL* potentiometer until digital voltmeter indicates +1000.00 +0.05 
MILLIVOLTS. Gain access to CAL+ potentiometer by removing small plastic plug 
immediately below CAL+ nomenclature on face of digital voltmeter. Replace 
plastic plig when adjustment is complete. 


k. Position RANGE selector to ZERO. 

l. Repeat step g. 

m. Position RANGE selector toINT-IV. Digital voltmeter must ind)cate 
-1900.00 +0.05 MILLIVOLTS. If indication is not within tulerance, perform steps 


n through p. If indication is within tolerance, pre-use adjustment of digital volt- 
meter is complete. 


n. Adjust CAL- potentiometer until digital voltmeter indicates -{000. 00 +0. 05 
MILLIVOLTS. Gain access to CAL- potentiometer by removing small plastic plug 
immediately below CAI.- nomenclature on face of digital voltmeter, Replace 
plastic plug when adjustment is complete. 

o. Position RANGE selector to ZERO. 


p. Repeat step p. 


L246 


R-3825-5 Section XU 
Volume I Paragraph 12-30 
12-30. PREPARING FOR FREQUENCY MEASUREMENTS. 
a. Perform pre-nse adjustment of digital voltmeter (paragraph 12-29). 
NOTE 


Controls noted in this procedure are on the DIGITAL 
VOLTMETER. 


b. Set FUNCTION selector to FREQ. 
c. Set ATTEN selector to CHECK (switched position). 


d. Set SAMPLE PERIOD selector to one of the 3 fixed periods: 1 SEC 100 PER, 
-1 SEC 10 PER, or .01 SEC 1 PER. 


e, Set SAMPLING RATE control to a convenient rate, The ins!rument reading, 
in ke, must be as follows (+1 count): 


Sample Period Reading 
0.01 second 0010.0 
0, 1 second 010. 00 
1.0 second 10,000 


f. Set SAMPLING RATE control to STOP (switched position). 


g. Connect frequency source to instrument by using one of the meana in the 
following substeps: (If patch-cord jacks are to be utilized, momentarily depress 
ON-STANDBY switch-light on ENGINE CONTROL panel. STANDBY Light comes 
on and ON light goes off, When connecting to patch-huard jacks is compliecied, 
momentarily depress ON-BTANDBY switch-light. ON Hgh! comes on and 
ST ANDBY light goes off.) 


(1) FREQ INPUT connector on front panel. Outer conductor of connector is 
connected to instrument chassis. 


(2) Patch -board jacks A2-10A and A2-10B. Jack Ag@-10B is connected to 
instrument chassis. 


(3) Electrical posts in test cell, Installation of patch-cords is required to 
complete circuitry frora selected electrical posts and patch-board jacks A2-LOA 
and A2-10B. See figure 12-10 to determine required patching. Patch-bvard jack 
A2-10B is connected to instrument ground. 
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h. Momentarily depress RESET button. Frequency is displayed in kilocycles, 
with decimal point automatically positioned. 


i. Turn ATTEN control clockwise approximately 30 degrees past point where 
consistent measurements are obtained. 


12-31. PREPARING FOR DC VOLTAGE MEASUREMENTS USING DIGITAL 
VOLTMETER. To prepare the console for voltage measurements, refer to the 
Integrating Digital Voltmeter manual, provided with equipment, for operating 
procedures, Voltage signals may also be connected to electrical posts in test 
cell and the electrical control panel patched as required. See figure 12-10 to 
deterinine required patching. 


a. Connect voltages to be measured as follows: 


(1) Plus de voltages to patch-board jacks A2-7A or A2-7C, or H1 jack on 
face of DIGITAL VOLTMETER panel. 


(2) Minus de voltages to patch-board jack A2-7D or to LO jack on face of 
DIGITAL VOLTMETER panel. 


(3) Shield ground to patch-board jack A2-7F or to GUARD jack on face of 
DIGITAL VOLTMETER. 


). Supply power to digital voltmeter by preparing console for electrical usc 
(paragraph 12-27). 


12-32. PREPARING FOR OSCILLOSCOPE USE. To prepare console for oscillo- 
scope use, refer to the oscilloscope manual, provided with equipment, for oper- 
ating procedures. Signats may also he connected to electrical posts in test ceil 
and the electrical control panel patched as required. See figrre 12-10 to deter- 
mine 1equired patching. 


a. Connect siguals to be measured as foilows: 


(1) Horizontal inpui signal to patch- board jacks A2-8A or AZ-8C, or to EXT. 
SYNC OK HORIZ jack (red) on face of CSCILLOSCOPKH pancl. 


(2) Ground to pateb-board jack A2-8D or to middle jack (black) on face of 
OSCILLOSCOPE panel, 


(3) Vertical input signal to patch-board jack A2-8F or to right vertical jack 
(red) on face of OSCILLOSCOPE panel, when facing pane). 


(4) Ground to pateh-board jack A&-BE o* to vertical jack (black) on face of 
OSCILLOSCOPE panel, when facing panel, 


Supply power fo oscilloscope by preparing console for electrical use 
(paragraph 12-27), 
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12-33, PREPARING FOR TEMPERATURE MEASUREMENTS. The temperature 
indicator indicates temperature of the gases in the high-flow system, the low-flow 
system, or the cryogenic range. A temperature transducer and patch-cords 
supplied in the components adapter set are utilized when measuring temperatures 
in the cryogenic range. To measure temperatures of gases in either flow system, 
perform steps a through d; in the cryogenic range, steps e through i. 


a. Pull out ELECTRICAL CONTROL panel and install single patch-cords K2 to 
the following jacks of selected system: 


(1) Low-flow system: A2-10A to A2-10C and A2-10B to A2-10D. 

(2) High~flow system: A2-10A to A2-10F and A2-10B to A2-10F. 
b. Close ELECTRICAL CONTROL panel. 
c, Prepare console for electrical use as outlined in prragraph 12-27, 
d. Rotate CHANNEL SELECT switch to the desired position: 

(1) Low-flow system: position 2. 

(2) High-flow system: position 3. 


e. Pull out ELECTRICAL CONTROL panel and install single patch-cords K2 
between the following jacks: 


(1) A2-9C to A2-9G. 
(2) A2-9D to A2-9H., 
(3) A2-9E8 to A2-91. 
(4) A2-9F to A2-9J, 
f. Close ELECTRIC AL CONTROL panel. 
g. Connect cable 103310 to temperature transducer and to ELEC INSTRUMEN- 
TATION connector J25 on electrical test cell panel. Obtain temperature trans- 


ducer and cable from components adapter set. 


h. Prepare console for electrical use a3 outlined in paragraph 12-27. 
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i, After cryogenic temperature transducer has been in contact with low- 
temperature medium long enough to effect a temperature soak of transducer, ro- 
tate CHANNEL SELECT switch to position J. 

CAUTION 

Moving CHANNEL SELECT switch to position 1 with- 

out sufficient temperature soak of the transducer can 

peg the instrument indicator and damage it. 
12-34, PREPARING FOR PNEUMATIC USE. 
12-35. Preparing console for pneumatic use consists of performing the following 
steps then parayraphs 12-36 and 12-37 as required to meet requirements of tasks 
for which console is being used. 

a. Ensure that all panel-mcunted hand valves are closed, 

b. Ensure that the 6 gage isolation valves are open. These valves are located 
inside console and are accessible through right hand access door as viewed ne 
rear of console. 

c. Ensure that all GAGE TEST connections are pressure-capped and tight. 

dad. Ensure that the following outlets located at rear of test cell are open to 
atmosphere; 

(1) LNo VENT. 
(2) DECK DRAIN. 
(3) HYD RESERVOIR VENT. 


e. Ensure that the 3 vajves in the LNg system, inside console and below test 
cell, are closed. 


f. Open facility supply of test media to be used. Facility pressure 1s indicated 
on appropriate SOURCE PRESS gage on PNEU SOURCE CONTROL panel. 


NOTE 
Helium is used exclusively in the uNg system and must 


be supplied to the console if the LNg system is to be 
used. 
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12-36. PREPARING FOR FLOW MEASUREMENTS. To prepare the digital volt- 
mcter for frequency measurement, refer to the Integrating Digital Voltmeter 
operation manual, provided with equipment, for operating procedures, A frequency 
of 1,000 cps can be obtained from the low~flow system and 600 cps from the high-~ 
flow system. 


a. Install the following patch-cords: 


(1) High-flow system: install a patch~cord fromn A2-10A to A2-10E anda 
patch-cord from A2-10B to A2-10F. 


(2) Low-flow system: install a patch-cord from A2-10A to A2-10C anda 
patch-cord from A2-10B to A2-10D, 


b. Supply power to the digital voltmeter by preparing the console for electrical 
use (paragraph 12-27). 


c, Refer to paragraph 12-33 for measuring temperature of gases. 
12-37, PREPARING FOR CRYOGENIC USE. 

a. Prepare console for electrical use as outlined in paragraph 12-27, There 
is no requirement for electrical power at the 115 VAC 30 AMP electrical outlets; 
therefore, CIRCUIT BREAKER on test cell utility panel need not be depressed. 


b. Open test cell cover, 


c. If installed, remove hose connected to tee at top of LN»y tank to LNo RETURN 
port. 


d, Connect cryogenic hand valve to tee at top of LNg tank. 

e. If test requires the submersion of a component in LNg, place environmental 
test chamber in test cell and connect it to .he cryogenic hand valve. If test re- 
quires flowing LNg through a component, connect a cryogenic hand valve to LNo 
RETURN port in test cell. 

f. Fill LN» storage tank (paragraph 12-38). 

12-38. FILLING LIQUID NITROGEN STORAGE TANK. 
a. Prepare console for cryogenic use (paragraph 12-37). 


b. Open cryogenic hand valve connected to tee at top of LNo tank. 


c. Close test cell cover, 
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d. Ensure that LNy return and LNg SUPPLY valves are closed and LNg tank 
vent valve is open. These valves are inside caloinet below test cecal, 


e. Ensure that facility LNo is available to console LNg SUPPLY port. 


f. Open LN, SUPPLY valve (inside cabinet below test cell) until desired liquid 
level is indicated on LN9 LEVEL gage, then close LNy SUPPLY valve. After a 
short stabilization period, gage may indicate a lower level; if necessary, repeat 
step until required level is maintained. Each inch of gage indicator is approxi- 
mately 2 gallons. Do not excced maximum capacity of 20 inches. 


WARNING 


Do not allow any part of the body to come in contact 
with frozen or extremely cold material. Human tis- 
sue will freeze upon contact, causing serious injury. 


g. Open test cell cover and close cryogenic hand valve connected to tee at top 
of LNg tank. 


h. Close LNg tank vent valve (inside cabinet below test cell). 
12-39, MAINTENANCE OF COMPONENTS TEST CONSOLE. 


12-40. Maintenance tasks required on the components test console are listed in 
figure 12-7. information presented lists the tasks to be performed, when the 
tasks must be performed and reference to data necessary to perform the tasks. 


12-41. TESTING. 


12-42. Testing components test console consists of electrical function- and pneu- 
matic and hydraulic leak- and function-tests. See figures 12-8 for a pneumatic 
schematic, figure 12-9 for an electrical block diagram, and figure 12-10 for an 
electrical schematic. 


12-43. TEST REQUIREMENTS, Test conditions, leak-test requirements, safety 
precautions, test cel! connections, and external hose requirements are ac follows: 


a. Checkout nf the console must be performed at ambient test conditions, at 


temperatures of 68° to 78° F, at a barometric pressure of 28-32 inches of mer- 
cury, and at a humidity not greater than 55 percent. 
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Requirements 


Inspect console for 
completeness. 


Inspect electrical cables for 
broken or frayed insulation 


and damaged connectors. 


Inspect tube assemblies for: 


Loose coupling nuts 
Neformation 


Paint console panels, con- 


trol console interior, and 
test cell interior. 


Paint control console ex- 
terior, test cell exterior, 
and test cell deck. 


Fill hydraulic system. 


Test console. 


Test patch cords. 


Check accuracy of pressure 


gages. 
Check accuracy of 
flowmeters. 

Check accuracy of AP 
gage. 
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Refer to paragraph 12-17. 


Replace damaged cable. See figure 


12-9. 


Torque louse coupling nut. Refer to 
torquing in section I. 


Replace damaged tube assembly. 


Whenever painted surfaces are damaged, 
use enamel (Federal Specification 
TT-E-549); color 26440 (Federal 
Standard 595). 


Whenever painted surfaces are dam- 
aged, use enamel (Federal Specifica- 
tion TT-E-529); color 26251 (Federal 
Standard 595). 


Whenever liquid is not observed in 
Sight gage. Refer to paragraph 12-55. 


Every § months. Refer to paragraph 
12-41 and perform abbreviated test if 
console has not been modified, re- 
paired, or moved. ‘lest completely 
every 2 years minimum or after modi-~ 
fying, repairing, or moving. 

Every 6 months, or subsequent to re- 
pair. Refer to paragraph 12-72. | 


Every 6 months. Refer to paragraph 


12-48, 


Every 6 months. Refer to paragraph 
12-49, 


Every 6 months. 
12-50. 


Oe a ere 


Refer to paragraph 


Figure 12-7, Maintenance Requirements (Sheet 1 of 2) 


Change No. 5 ~ 5 October 1967 
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Every 6 months. Refer to paragraph 
12-51. 


Calibrate oscilloscope. 


Every 6 months. Refer to paragraph 
12-52. 


Calibrate digital voltmeter. 


Every 6 months. Refer to paragraph 
12-53. 


Check accuracy of voltmeter, 
ammeter, and valve opening 
percent meter. 


every 6 months. Refer to paragraph 
12-54. 


Calibrate temperature 
indicators. 


Prior to installation and to maintain 
level of cleanness. Refer to 
section I. 


Clean console interior and 
exterior surfaces, 


Every 12 months or whenever vaives 
develop binding between lubrication 
periods. 


Lubricate console hand valves. 


Whenever console is not to be 
utilized. Refer to paragraph 12-58. 


Prepare console for 
storage, 


Whenever console is to be relocated. 
Refer to paragraph 12-60. 


Prepare console for 
Shipment. 


Forty-eight hours after installation of 
desiccant and every 60 days thereafter. 
If humidity is indicated, change 
desiccant. Refer to paragraph 12-58. 


Inspect control console 
and test cell for indication 
of humidity. 
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Fieure 12-7. Maintenance Requirements (Sheet 2 of 2) 
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b. Leak-testing of pneumctic connections must be performed by applying leak- 
test compound (MEFC-SPEC -384) on all pressurized connections. No leakage is | 
allowable at connections, as indicated by absence of bubble growth over a 5~minute 
period, Connections on hydraulic system must be checked for leakage by observ- 
ing pressurized part for presence of fluid. No leakage of fluid is allowable at 
pressurized connections. 


c. Personnel in imrnediate area must protect themselves from injury by wear- 
ing appropriate safety goggles or visors and clothing. 


d. Fittings or connections must not be tightened, loosened, or removed while 
the system is pressurized. 


ce. When fittings, lines, or components are disconnected, they must be pro- 
tected from foreign material by installation of appropriate protective coverings: 


f. All test cell pneumatic inlet and outlet connections, except the utility con- 
nections, are adapters (Combination Pump Valve Co), During leak- and function- 
tests, these adapters must be replaced, as required with AN-type fittings. 


g. All external hoses musu have Teflon as inner lining material, All external 
hoses, fittings, lines, and components used in checkout must be cleaned for 
liquid oxygen service, Refer to cleaning in section I, 


h. Whenever test requires a continuity check, the multimeter indication must 
be less than one olim. 


12-44, TEST EQUIPMENT. The following test equipment is required to test the 
components test console; 


a, Facility power capable of su; plying 120/240 +10/20 vac, single-phase, oper- 
ating at a frequency of 60 cps and rated at 50 amps. 


b. Facility power capable of supplying 115 45 vac, single-phase, operating at a 
frequency of 400 +4 cps and rated at 120 volt-amperes. 


c. Regulated source of gascous nitrogen capable of supplying a minimum of 
6,800 psig at a maximum flow of 500 scfm. Nitrogen must conform to require- 
ments specified in section I. 


d. Regulated source of helium capable of supplying a maximum of 5, 000 psig 
at a maximum flow of 800 sefm. Helium must conform to requirements specified 
in section I. 
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e, Eighty to 100 gallons of liquid nitrogen (MIL-P-27401), 
f, Multimeter, Model 630-A (Triplett), or equivalent. 

g¢. Leak-test compound (MSFC-SPEC-384), 

h. Patch~cords provided with the electrical control panel, 
i. Test hoses from components adapter set 9016796, 


j. Obtain the following equipmiont only when testing consoles incorporating 
MD? change: 


(1) Cable 103198 (9026548) from components adapter set 9016796. 
(2) Universal test lead kit 699 from components adapter set 9016796, 


(3) Actuator assembly NA5-26726 or propellant utilization valve 251351-11, 
(Actuator oy valve must be in overable condition, ) 


12-45, LEAK- AND FUNCTION- TESTING (CONSOLES NOT INCORPORATING 
MD2 CHANGE). Testing the console requires checking all relief valves for proper 
opening pressures. Two of the relief valves have an opening pressure of 6,400 
+320 psig, which is above the operating pressure of the console. These valves 
may, at the option of personnel performing the test and with adequate safeguards, 
be tested while installed in the console. Applying pressures above tue operating 
range of the console is permissible, with adequate safety measures, since the 
console has been proof-tested to 9,000 psig. A minimum of 6,750 psig of helium 
pressure must be available to the console to test these valves while installed. If 
the operator chooses not to test these valves while installed, they must be rernoved, 
checked to the requirements of step cc, and reinstalled prior to beginning this 
test. Procedures include a complete and an abbreviated test. A complete test is 
accomplished by performing al] steps in the procedure. An abbreviated test is 
accomplished by omitting steps preceded by an asterisk. As an aid in trouble- 
shooting, see figures 12-8 through 12-18 for schematics and wiring diagrams. 


a, Prepare console for electrical use (paragraph 12-27), Preparation of indi- 
vidual electrical panels for electrical use is not necessary, since the remaining 
electrical panels are energized as required during the test, 


b, Depress LAMP TEST switch on ELECTRICAL CONTROL panel. SYSTEM 


PRESSURIZED light and all lights on ELECTRICAL CONTROL panel come on, 
Release LAMP TEST switch. AII lights go off except ON light, 
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c. Momentarily depress ON-STANDBY switch on ENGINE CONTROL panel, 
STANDBY light comes on and ON light goes off. 


CAUTION 


Patch-board circuils must be deenergized before in- 
stalling patch-cords, since installation of patch-cord 
in the wrong jack can cause damage to equipment. 


ad. Pull out RLECTRICAL CONTROL panel and install patch-cores between the 
following jacks: (Use dual patch-cords K9 when connections are coded*. In all 
otherg, single patch-cords K2 or dual patch-cords K9 may be used.) 


Al-1A to Al-1t0B* A1-3B to A2-6D Al-8C to A2-6E 
Al-2A lo A1-9B* A1-4B to Al-8B Al-5E to A2-8C 
Al-3A to Al-4A Al-7B to Al-4C A1-6E to A2-8D 
A1-5A to Al-10B A1-1C to Al-10D A2-10A to AZ-10E 
Al1-6A to Al-9B Al-2C to Al-9bD A2-10B to A2-10F 
Al-7A to Al-5B A1-3C to A2-6F Az-8E to A2-4J* 
Al-8A to Al-6B Al-5C to A2-6A A2-4¥ to A2-8r* 
A1-9A to A2-2E A!-6C to A2-6B 

A1-10A to A2-2A Ai-7v to A2-6C 


e, Connect the following jacks with resistance patch-cords, disregarding color- 
coded leads unless noted: 


(1) A1-8E to A2-41 with 3088-4 patch-cord. Turn potentiometer of patch-cord 
a minimum of 3 full turns counterclockwise. Adjusting potentiometer provides 
sufficient resistance to prevent a short if VERTICAL ground strap has not been re- 
moved or inadvertently makes contact with mating post. 


(2) A1-7E to A2-4E with 3088-5 patch-cord. 


(3) A2-8E to A2-4F and A2-8F with 3088-€ patch-cord. Connect yellow lead 
to A2-8E. 


(4) A2-6G to A2-6H, A2-6I, and A2-6J with 3088-1 patch-cord. Connect red 
lead to A2-6G, black lead to A2-61, yellow lead to A2-6H, and blue lead to A2-6J. 


f. Ensure that patch-cords installed in steps d and e are connected to proper 
jacks, then close ELECTRICAL CONTROL panel. 
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ge. Momentarily depress ON-STANDBY switch-light. ON light comes on and 
STANDBY light goes off. 


lL. Momentarily depress SELECT switch-lights 1 and 2 on ELECTRICAL CON- 
TROL panel. Upper lights 1 and 2 come on. 


i. Turn MONITOR, VOLTS RANGE SELECT switch to position C (0-75) range. 


j. Depress and hold TEST OPERATE switch, VOLTS meter indicates a maxt- 
mum of 2 volts. Rotate VOLTAGE ADJUST knob to maximum INCREASE position, 
note voltage indication on VOLTS meter, and rotate VOLTAGE ADJUST knob to 
DECREASE until VOLTS meter indicates 25 43 volts. VOLTS meter must indicate 
a minimum of 30 volts when VOLTAGE ADJUST knob is to maximum INCREASE 
position. 


k. Release TEST OPERATE switch. VOLTS meter indicates zero. 
l. Turn RANGK SELECT knob to position D (0-30). 
m. Depress and hold TEST OPERATE switch and rotate VOLTAGE ADJUST 


knob until VOLTS meter indicates 28 +0.5 vde. Release TEST OPERATE switch. 
VOLTS meter indicates zera. 


n. Momentarily depress SELECT switch-lights 1 and 2. Upper lights 1 and 2. 
go off. 


o. Turn CHANNEL SELECT switch on PRESSURE/TEMPERATURE MONITOR 
panel to 2. 


p. Observe temperature indicator and apply a source of heat or cold to low-flow 
teinperature transducer. Jow-flow transducer can be identified by P15 connector 
connected to it.) Temperature meter must indicate un increase or decrease in 
indicaled temperature. An acceptable method of applying heat is to enfold with 
both hands the housing in which the transducer is mstalled. A temperature ‘n- 
crease of 10° or more can thus be obtained. 


q. Turn CHANNEL SELECT switch on PRESSURE/TEMPERATURE MONITOR 
panel to 3. 


r. Repeat step p on high-flow temperature transducer. (High-flow transducer 
can he identified by Pi8 connector connected to it), 


s. Turn CHANNEL SELECT switch to OFF. 


t. Depress CIRCUIT BREAKER on test cell utility panel. 
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u. Move LIGHTS TEST CELL switch on test cell utility panel to ON and then to 
OFF, Test cell lights come on and go off. 


*y, Using multimeter, set to a range capable of indicating 120vac. Verify and 
record voltage at 120--240 facility outlet. 


*w,. Using multimeter, measure voltages at each of the following sockets of the 
3 receptacles on test cell utility panel: (Voltages obtained in substeps 1 and 2 
must be within 2 volts of each other and the voltage recorded in step v. Voltage 
obtained in substep 3 must be one volt maximum.) 

(i) Phase to neutral. 

(2) Phase to safety ground. 

(3) Neutral to safety ground. 

NOVE 

The safety ground socket is the D-shaped socket, 
When the receptacle is installed with the safety 
rround socket located above the 2 slotted sockets 
{when facing the receptacle), the phase socket is 
on the left and the neutral socket is on the right. 

*v, Using multimeter, measure voltages at outlets 602A, 602B, 603A, 603B, 
60:A, 504B, 605A, and 605B. (Voltages obtained in substeps i and 2 must be 
within 2 volts of each outlet and the voltage recorded in step v. Voltage obtained 
in substep 3 must be one volt maximum. ) 

(1) Phase to neutral. 
(2) Phase to safety ground, 
(3) Neutral to safety ground. 

y.- Ensure that ground strap is removed from middle jack of VERTICAL test 
jack on front of oscilloscope, then depress 1 AMP circuit breaker on P.U. VALVE 
POSITION CONTROLLER panel. 

CAUTION 


If ground strap is not removed, damage to amplifier 
in propellant utilization panel can result. 
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aa. Move toggle swilch below AC POWER ON light to upper position, AC 
POWER ON light comes on and VALVE OPENING meter indicates 60-70 percent. 


NOTE 


Steps ab through ar are performed on the ELEC- 
TRICAL CONTROL pancl. 


ab. Position voltmeter RANGE SELECT switch to A(0-150 AC). 


ac. Momentarily depress SELECT switch-lghts 7 and 8. Upper lights 7 and 8 
come on, 


ad. Depress and hold OPERATE switch. VOLTS meter indicates 40-70 volts. 
Release OPERATE switch. VOLTS meter indicates zero. 


ae, Momentarily depress SELECT switch-light 8. Upper light 8 goes off. 


af. Depress and hold OPERATE switch. VOLTS meter indicates 20-35 volts. 
Release OPERATE switch. VOLTS meter indicates zero. 


ag. Momentarily depress SELECT switch-light 7, Upper light 7 goes off. 


ah. Momentarily depress SELECT switch-lights 4 and 4. Upper lights 4 and 8 
come on. 


ai. Depress and hold OPERATE switch. VOLTS meter indicates 20-35 volts. 
Release OPERATE switch. VOLTS meter indicates zero. 


aj. Momentarily depress SELECT switch-lights 4 and 8. Upper lights 4 and 8 
go off. 


ak. Momentarily depress SELECT switch-lights 5 and 6. Upper lights 5 and 6 
come on. 


al. Depress and hold OPERATE switch. VOLTS meier indicates 50-75 volts. 
Release OPERATE switch. VOLTS meter indicates zero. 


am. Momentarily depress SELECT switch-light 6. Upper light 6 goes off. 
an. Momentarily depress SELECT switch-light 3. Upper light 3 comes on. 


ao. Depress and hold OPERATE switch. VOLS meter indicates 50-75 voits. 
Release OPERATE switch. VOLTS meter indicales zero. 
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ap. Momentarily depress SELECT switch-light 5. Upper lights 5 goes off, 


ag. Momentarily depress SELECT switch-lights 4 and 6. Upper iights 4 and 
6 come on. 


ar. Depress and hold OPERATE switen. VOLTS meter indicates 0 (+2, -0) 
volts. Release OPERATE switch. VOLTS meter indicates zero. 


NOTE 


Steps as through ax ave performed on the P.U. VALVE 
POSITION CONTROLLER panel. 


as. Move valve position switch to NOMINAL VALVE OPENING. VALVE 
OPENING meter indicates 30-40 percent. 


at. Move valve position switch to VALVE OPENING. VALVE OPENING meter 
indicates 60-70 percent. 


au. Move switch below AC POWER ON light toOFPT. VALVE OPENING mele. 
indicates zero and AC POWER ON light goes off. 


av. Move switch below AC POWER ON light to upper position. VALVE OPEN- 
ING meter indicates 60-70 percent and AC POWER ON light comes on. 


aw. On P.U. VALVE POSITION CONTROLLER pauel termina! board, measure 
input voltage between TB1~2 and chassis ground. Voltage reading is 116 +5 vac 
and above ground. (Terminal board is accessible from rear of console after 
STORAGE drawer is pulled out.) 


ax. Measure input voltage between TB1-9 and chassis ground. Voltage reading 
is zero. 


ay. Push in OTORAGE drawer. 
az. Adjust oscilloscope as foliows: 
(1) HORIZONTAL AC-DC switch to AC. 
(2) VERTICAL AC-DC switch to DC. 
(3) VERTICAL SENSITIVITY (black knob) to MILLIVOLTS/CM at 10, 
(4) VERTICAL VERNIER (red kuch) to full counterclockwise position. 


(5) ‘RIGGER SOURCE (black knob) to INT. ~ (negative) position. 


12-33 


Section SIL R-3825-5 
Volume I 


(6) URIGGER LEVEL (red knob) to AUTO position. 


(7) HORIGONTAL DISPLAY (black knob) to EXT. SENSITIVITY VOLTS/CM 
at 10. 


(8) HORIZONTAL VERNIER (red knob) to SWEEP TIME # SEC/CM at 50. 


ba. Turn INTENSITY & POWER switch clockwise to mid-position. Pilot light. 
comes on and a signal trace pattern appears. If pattern does not appear, depress 
BEAM FINDER and center beam by use of VERTICAL and HORIZONTAL POSITION 
knol. Release BEAM FINDER. 


bb. Adjust VERTICAL and HORIZONTAL POSITION knoks to center pattern on 
scope and INTENSITY & POWER switch to obtain sharpest pattern trace. 


NOTE 


Steps be and bd demonstrate polarity, nulling, and 
reversing capabilities of the amplifier. 


be. Pull out ELECTRICAL CONTROL panel and adjust potentiometer of resist- 
ance patch-cord 3088-4 lo obtain a pattern without crossovers. Pattern may be of 
any shape; however, it must lie generally in second and fourth quadrants. Quad~ 
ranis are numbered in a counterclociwise direction with first quadrant in upper 
right-hand corner. 


kd. Slowly rotate VALVE POSITION INPUT REFERENCE COARSE ADJT on 
P.U, VALVE POSITION CONTROLLER panel clockwise until signal trace pattern 
vhanges lu a posilion geuerally in first and third quadrants. Phase shift must be 
compiete when YALVE POSITION INPUT REFERENCE COARSE ADJT is between 
350 and 370. 


be. Move INTENSITY & POWER switch to OFF. Pilot light goes off and pat- 
fern disappears from oscilloscope. Connect grounding strap to middle post (red) 
of vertical posts on front of oscilloscope. 


bf. Ensure that liquid h vei gaye, Jocated at end of hydraulle pump reservoir, 
indicates a liquid level. If liquid is not observed in sight gage, fill reservoir. 
Refer to paragraph 12-89 for filling, 


bg. Unlock test cell cover by moving lever to left. 
bh. Open test cell cover by simuttaneously depressing then releasing both 
OPEN TEST CELL buttons on test cell utility panel. Test cell cover cpens and 


autoralically stops when fully open. Cover is fully open when a clearance of 
0,025 to 0.040 inch is reached at any point between any one of test cell cover 
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hinges and stop pads. If doubt exists as to correct adjustment of cover open 
switch, operator must be prepared to stop cover by depressing and hoiding one 
CLOSE TEST CELL button. 


bi. Check for tuininjum clearance of 0.025 to 0.040 inch between test cell 
cover hinge anc .op pad at any point. If clearance is not met, refer to paragraph 
12-69 for adju: went. 


bj. Depress and hold both CLOSE TEST CELL buttons until test cell cover is 
fully closed. 


bk. Warm hydraulic oj] by opening and closing test cell cover several! times 
before continuing test. 


bl. Open test cell cover by simultaneously depressing then releasing both 
OPEN TEST CELL buttons. Test cell cover operates smoothly and is fully 
open within 25-40 seconds. [f test cell cover does not operate within described 
time limits, refer to paragraph 12-63 for adjuatment. 


bm. Inspect hydraulic system for evidence of fluid leakage. Hydraulic system 
must be free of leakage, as inaicated by a lack of fluid at pressurized connections. 


bn. Depress left-hand CLOSE TEST CELL button. Test ceJl cover must not 
move, Release button. 


bo. Depress right-hand CLOSE TEST CELL button. Test cell cover must not 
move. Release button, 


Lp. Depress both CLOSE TEST CELL buttons. Before cover is fully closed, 
reiease buttons. Test cover must automatically move to fully open pasition. 


bq. Depress hoth CLOSE TEST CELL buttons until cover is fully clased. 
Cover rust remain fully closcd. Release buttons, 


br. Depress left-hand OPEN TEST Ci.L button. Cover musi reinain closed. 
Release bution, 


bs. Depress right-hand OPEN TEST CELL button. Cover must remain closed. 
Release butten, 


bt. Prepare console for pneumatic use, but do nol supply facility gaseous 
nitrogen to console (paragraph 12-34), A minimum of 6,750 psig of helium pres-~- 
sure is required for this test unless the &, 400 psig relief valves have been previ- 
ously tested, in which case the minimuun) required pressure is 5,000 psig. 


bu. Vent trapped pressure in console by opening SYST VENT valve on SYSTEM 
SUPPLY panel, then cluse SYST VENT valve. 
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bv. Unlock and open test cell cover. 


bw. Obtaln necessary fittings, packings, and hoses from components adapter 
set 9016796 and interconnect pneumatic outlets in test cell as follows: 


NOTE 


Adapters installed in pneumatic outlets must be re- 
placed with appropriate AN-type fittings to permit 
connection of hoses. Unless specified, sizes of 
hoses are optional. 


(1) PNEU. OUTLET MED PRESS to 0-2000 PSIG MON INLET and to 0-1000 
PSIG MON INLET. 


(2) PNEU OUTLET HIGH PRESS to 0-6600 PSIG MON INLET and to each of 
the 0-600 PSIG UTILITY INLETS, with hoses R24525-4-0480. 


(3) Install cryogenic hand valves 19-9021936 on tee on liquid nitrogen stand- 
pipe and on LNe RETURN port. Ifa 3/4-inch hose is installed between these ports, 
remove and cap it. Do not remove 1/4-inch hose. Leave 3/4-inch hose in test 
cell, since it is used later In test. Position valves so that they do not interfere 
with test cell cover when cover is closed. 


(4) insure that cryogenic hand valves are closed. 
bx. Close and lock tesf cell cover. 


by. Check for zero leakage past the HELIUM SOURCE SHUTOFF valve on 
PNEU SOURCH CONTROL panel by observing SYST SUPPLY PRESS gage on 
SYSTEM SUPPLY panel for increasing pressure. 


NOTE 
Steps bz through cg check the opening pressures of 
the 6, 400 psig relief valves. If these valves were 
tested prior to beginning this tes!, proceed to 
step ch. 
bz. Ensure that facility helium supply to console ia less than 6,000 psig. 
ca. Open HELIUM SOURCE SHUTOFF valve on PNEU SOURCE CONTROL 


panel, Facility press.vre is indicated on SYST SUPPLY PRESS gage or SYSTEM 
SUPPLY panel. 
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ch, Caution personnel in immediate vicinity of console of impending venting of 
high-pressure gases. 


WARNING 


Venting of high-pressure gases can startle personnel, 
resulting in injury to personnel and damage to 
equipment. 


cc. Slowly increase helium pressure to console until 6, 400 psig relief valve in 
pneumatic source system opens, then reduce pressure. Valve opens between 
§,080 and 6,720 psig. Monitor opening pressure on facility gage having 4 minimum 
accuracy of one percent. If valye does not open within tolerance, refer to para- 
graph 12-65 for adjustment. 


cd. Close HELIUM SOURCE SHUTOFF valve on PNEU SOURCE CONTROL 
panel, 


ce, Ensure that facility helium supply to console is less than 6,000 psig, then 
open SOURCE SHUTOFF valve on LNo TANK PRESSURE panel. 


cf. Repeat steps cb and ce for 6,400 psig valve in LNg tank pressure system. 
cg. Close SOURCE SHUTOFF valve on LNg TANK PRESSURE panel. 


ch. Open HELIUM SOURCE SHUTOFYF valve on PNEU SOURCE CONTROL 
panel. Helium pressure is indicated on SYST SUPPLY PRESS gage on SYSTEM 
SUPPLY panel. 


ci, Open NITROGEN SOURCE SHUTOFF vaive on PNEU SOURCE CONTROL 
panel. 


cj. Check for zero reverse leakage of check valve which isolates helium source 
pressure from nitrogen source supply by observing nitrogen SOURCE PRESSURE 
gage for pressure increase. 


ck. Check for zero leakage past SOURCE SHUTOFF VALVE on LNg TANK 
PRESSURE panel by turning and holding PRESSURE REGULATOR on LNg TANK 
PRESSURE panel to INCREASE, while observing REG SUPPLY PRESS gage on 
LNy TANK PRESSURE panel for an indication of increasing pressure. 


nl. Open SOURCE SHUTOFF VALVE on LNg TANK PRESSURE panel. 

cm. Vent pressure, indicated by any REG SUPPLY PRESS gage, by opening 
SHUTOFF and VENT valves on associated panel until gage returns to zero. Close 
SHUTOFF and VENT valves. On UNg TANK PRESSURE panel, turn PRESSURE 
REGULATOR to DECREASE to vent any indicated pressure. 
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cn. Check for zero leakage past the PRESSURE REGULATOR on each of the 
following by observing REG SUPPLY PRESS gages for pressure increase. 


(1) HIGH PRESSURE panel. 

(2) MEDIUM PRESSURE panel. 
(3) LOW PRESSURE panel. 

(4) LN, TANK PRESSURE panel. 


co. Turn PRESSURE REGULATOR on HIGH PRESSURE panel to INCREASE 
until a minimum of 100 psi is indicated on REG SUPPLY PRESS gage on HIGH 
PRESSURE panel. 


cp. Open SHUTOFF valve on HIGH PRESSURE panel. Slowly build up pressure 
as indicated on PRESSURE GAGE on PRESSURE/TEMPERATURE MONITOR 
panel until SYSTEM PRESSURIZED light comes on, then close SHUTOFF valve. 
Light comes on between 25 and 75 psi. If light does not come on within tolerance, 
refer to paragraph 12-67 for adjustment. 


cq. Open VENT valve on HIGH PRESSURE panel until SYSTEM PRESSURIZED 
light goes off, then close VENT valve. SYSTEM PRESSURIZED light goes off 
before zero is reached, as indicated on PRESSURE gage on PRESSURE/TEMPER- 
ATURE MONITOR panel. 


cr. Turn PRESSURE REGULATOR on MEDIUM PRESSURE panel to INCREASE 
until a minimum of 100 psi is indicated on REG SUPPLY PRESS gage on MEDIUM 
PRESSURE panel. 


cs. Slowly open SHUTOFF valve on MEDIUM PRESSURE panel. Build up 
pressure as indicated on TEST CELL MONITOR PRESSURE gage on PRESSURE 
AP MONITOR panel until SYSTEM PRESSURIZED light comes on, then close 
SHUTOFF valve. Light comes on between 25 and 75 psi. If light does not come 
en within tolerance, refer to paragraph 12-67 for adjustment. 


ct. Open VENT valve on MEDIUM PRESSURE panel until SYSTEM PRES- 
SURIZED light goes off, then close VENT valve. SYSTEM PRESSURIZED light 
goes Off before zero is reacheu, as indicated on TEST CELL MONITOR PRES- 
SURE gage on PRESSURE/AP MONITOR panel. 


cu. Open SHUTOFF valve on LOW PRESSURE panel. 
ev. Turn PRESSURE REGULATOR on LOW PRESSURE panel to INCREASE 


until SYSTEM PRESSURIZED light comes on. Light comes on between 25 and 75 
psi as indicated on REG SUPPLY PRESS gage on LOW PRESSURE panel. 
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cw. Turn PRESSURE REGULATOR on LOW PRESSURE panel io NECREASE 
until SYSTEM PRESSURIZED light goes off. Light goes off vefore zcro is 
reached. 


cx. Open LNg TANK SHUTOFF valve on LNg TANK PRuSSURE panel. 


cy. Turn PRESSURE REGULATOR on LN» TANK PRESSURE panel to INCREASE 
until 20-25 psi is indicated on REG SUPPLY DRESS gage on LNg TANK PRESSURE 
panel. Wait one minute to permit system pressure to stabilize, then verity that 
SYSTEM PRESSURIZED light has not come on. 


cz. Turn PRESSURE REGULATOR on LNo TANK PRESSURE panel to INCREASE 
until 70-75 psi is indicated on REG SUPPLY PRESS gage on LNg TANK PRESSURE 
panel. SYSTEM PRESSURIZED light comes on. A short wait may be necessary 
to permit system pressure to stabilize before light comes on. 


da. Depress PRESS TO VENT TANK switch light and turn PRESSURE REGU- 
LATOR on LNy TANK PRESSURE panel to DECREASE for a minimum of 5 seconds. 
PRESS TO VENT TANK light comes on and system vents. Continue venting system 
for a minimum of 15 seconds after SYSTEM PRESSURIZED light has gone cut, then 
depress PRESS TC VENT TANK switch light. PRESS TO VENT TANK light goes 
off. 


NOTE 


Venting is maintained after SYST@&M PRESSURIZED 
light goes off to effect a sufficient decrease in pressure 
to ensure that SYSTEM PRESSURIZED light will not 
come on when system pressure stabilizes. If SYSTEM 
PRESSURIZED light dues come on, repeat step da. 


db. Disconnect lincs tau LNo RETURN, LN»o SUPPLY, and LNy VENT outlets at 
rear of test cell. 


dc. Open SHUTOFF valves on MEDIUM PRESSURE and HIGH PRESSURE panels. 
SYSTEM PRESSURIZED light comes on. 


dd. While listening for audible leakage, turn PRESSURE REGULATOR on HIGH 
PRESSURE panel to INCREASE. Slowly build up pressure until 4,900 to 5,000 psi 
is indicated on REG SUPPLY PRESS gage on HIGH PRESSURE panel and on gage 
on PRESSURE/TEMPERATURE MONITOR panel. If audible leakage exists, vent 
pressure and correct leakage before proceeding with test. 


de. While listening for audibie leakage, turn PRESSURE REGULATOR on 


MEDIUM PRESSURE panel to INCREASE. Slowly build up pressure until 1,970 to 
1,985 psi is indicated on REG SUPPLY PRESS gage on MEDIUM PRESSURE panel 
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and TEST CELL MONITOR PRESSURE gage on PRESSURE/AP MONITOR panel. 
If audible leakage exists, vent pressure and correct leakage before proceeding 
with test. 


df, While listening for audible leakage, turn PRESSURE REGULATOR on LOW 
PRESSURE panel to INCREASE, Slowly build up pressure until 150-155 psi is 
indicated an REG SUPPLY PRESS gage on LOW PRESSURE panel. If audible 
leakage exists, vent pressure and correct leakage before proceeding with test. 


dg. Check for zero leakage past VENT valve on PRESSURE/AP MONITOR panel 
by applying leak-test compound over LN» VENT outlet at rear of console. Ensure 
that leak-test compound does not enter L 2 VENT outlet. 


dh. While listering for audible leakage, turn PRESSURE REGULATOR on LNo 
TANK PRESSURE panei to INCREASE, Slowly build up pressure until 1,185 to 
1,215 psi is indicated on REG SUPPLY PRESS gage on LNo TANK PRESSURE 
panel. If audible leakage exists, vent pressure and correct leakage before pro- 
ceeding with test. 


di. Check for zero leakage past the LNg tank vent valve, LNg tank vent sole- 
noid valve, and relief valve by applying leak-test compound over LNg VENT outlet 
at rear of console. If leakage exists, disassemble internal plumbing and determine 
which of the 3 components is faulty. 


dj. Check for zero leakage past LNog return valve by applying leak-test com- 
pound over LNg RETURN outlet on rear of console. Ensure that leak-test com- 
pound does not enter LNg RETURN outlet. 

dk. Check for zero reverse leakage from LN» supply system check valve by 
applying leak-test compound over LNo SUPPLY outlet on rear of console. Ensure 
that leak-test compound does not enter LNg SUPPLY outlet. 

di, Install a pressure cap over LNg RETURN outlet on rear of console. 

dm. Open LNg return and LN9g supply valves. 

dn. Apply leak-test compound to all tubing connections and vent valve and relief 
valve outlets on the following panels. Also check tubing connections on intercon- 
necting lines between any 2 of the following panels. No leakage is allowable. If 
leakage exists on tubing connections, vent pressure and correct leakage before 
proceeding with test. 

(1) PNEU SOURCE CONTROL panel, 


(2) SYSTEM SUPPLY panel. 
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(3) HIGH PRESSURE panel. 

(4) MEDIUM PRESSURE panel. 

(5) LOW PRESSURE panel. 

(6) LN, TANK PRESSURE panel. 

(7) PRESSURE/TEMPERATURE MONITOR panel. 
(8) TEST CELL MONITOR PRESSURE gage. 

(9) 0-6000 PSIG UTILITY INLETS. 

(10) LNy system under test cell. 


do. Check for zero leakage past PRESSURE MONITOR INLET valve on PRES- 
SURE/FLOW MONITOR panel by observing gage on PRESSURE/FLOW MONITOR 
panel for pressure increase. 


dp. Move PRESSURE REGULATOR on MEDIUM PRESSURE panel to DECREASE 
until 960-980 psi is indicated on REG SUPPLY PRESS gage on MEDIUM PRESSURE 
panel and on TEST CELL MONITOR PRESSURE gage on PRESSURE/AP MONITOR 
panel. 


dq. Open all valves on PRESSURE/FLOW MONITOR panel. Gage on PRESSURE/ 
FLOW MONITOR panel indicates 960-980 pal. 


dr. Apply leak-test compound to all tubing connections and relief valve outlets 
on PRESSURE/FLOW MONITOR panel. No leakage is allowable. If leakage exists 
on tubing connections, vent pressure and co. rect leakage before proceeding with 
test. Correction of minor leakage from relief valve outlets may be delayed until 
completion of test. 


ds. Close LN» supply valve inside console and below test cell. 


dt. Increase pressure in LN» system in 25-psi increments by turning PRES-~ 
SURE REGULATOR on LNg TANK PRESSURE panel to INCREASE, Wait one min- 
ute between each 25 psi increase to allow system pressure to stabilize. Continue 
increasing pressure until relief valve opens. Relief valve opens between 1,275 
and 1,375 psi, as indicated on REG SUPPLY PRESS gage on LN» TANK PRESSURE 
panel. 


du. Close LNg TANK SHUTOFF and SOURCE SHUTOFF valves on LNo TANK 
PRESSURE panel 
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dy. Turn PRESSURE REGULATOR on LNy TANK PRESSURE panel to DE- 
CREASE until associated REG SUPPLY PRESS gage indicates zero. 

dw. Check for zero leakage past LNo TANK SHUTOFF valve by checking vent 
outlet of PRESSURE REGULATOR on LNo TANK PRESSURE panel for evidence of 


leakage. 


dx. Depress PRESS TO VENT TANK switch light on LNp TANK PRESSURE 
panel. PRESS TO VENT TANK light comes on. 


dy. Open LNy TANK SHUTOFF valve on LNg TANK PRESSURE panel. 


dz. Close SHUTOFF valve on HIGH PRESSURE, MEDIUM PRESSURE, and 
LOW PRESSURE panels. 


ea. Open VENT valves on HIGH PRESSURE, MEDIUM PRESSURE, and LOW 
PRESSURE panels. 


eb. When SYSTEM PRESSURIZED light goes off, wait a minimum of 15 seconds 
then depress PRESS TO VENT ‘TANK switch light on LNg TANK PRESSURE panel. 
PRESS V0 VENT TANK light goes off. 

ec. Check for zero leakage past SHUTOFF valve on HIGH PRESSURE, MEDIUM 
PRESSURE, and LOW PRESSURE panels by applying leak-test compound to the 
outlet ports of the VENT valves. 

ed. Close LNo TANK SHUTOFF valve on LNo TANK PRESSURE panel. 

ee. Open SOURCE SHUTOFYF valve on LNo TANK PRESSURE panel. 


ef. Turn PRESSURE REGULATOR on LN, TANK PRESSURE panei to INCREASE 
until 1, 185 to 1, 215 psi is indicated on associated REG SUPPLY PRESS gage. 


eg. Close gage isolation valves inside console and accessible through the right- 
hand access door, for the following panels: 


(i) HIGH PRESSURE panel. 
(2) MEDIUM PRESSURE panel. 
(3) LOW PRESSURE panel. 


(4) LN, TANK PRESSURE panel. 
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eh. Turn PRESSURE REGULATOR on the following panels to DECREASE until 
all audible venting of pressure has ceased, then release PRESSURE REGULATOR: 
(1) HIGH PRESSURE panel. 
(2) MEDIUM }/RESSURE panel. 
(3) LOW PRESEURE panel. 
(4) LNo TANK PRESSURE panel. 


ei, Check for zero leakage past gage isolation valves by observing REG SUP- 
PLY PRESS gages on the following panels for pressure decrease: 


(1) HIGH PRESSURE panel. 

(2) MEDIUM PRESSURE panel. 

(3) LOW PRESSURE panel. 

(4) LNy TANK PRESSURE panel. 
ej. Open the 4 closed gage isolation valves. 
ek. Unlock and open tesi cell cover. 


el. Disassemble existing test setup and reconnect as necessary to accomplish 
the following: (Do not remove cryogenic hand valves. ) 


(1) PNEU OUTLET HIGH PRESS connected to 0-1000 PSIG MON INLET, 
DNSTM INLET 9-60 AP, and UPSTM INLET 9-60 AP. 


(2) PNEU OUTLET MED PRESS connected to 0-600 PSIG MON "A" INLET 

and 0-800 PSIG MON "B" INLET outlets. (To prevent interference with test cell 
cover when cover is in clused position, use an elbow fitting in 0-600 PSIG MON 
"B' INLET.) 

em. Close and lock test cell cover. 

en, Cloge ail valyes on PRESSURE/FLOW MONITOR panel. 

eo. Close VENT valves on HIGH PRESSURE and MEDIUM PRESSURE panels. 

ep. Open SHUTOFF valves on HIGH PRESSURE and MEDIUM PRESSURE panels. 


eq. While listening for audible leakage, turn PRESSURE REGULATOR on 
MEDIUM PRESSURE panel to INCREASE, Slowly build up pressure until 560-590 
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psi is indicated on REG SUPPLY PRESS gage on MEDIUM PRESSURE panel and on 
PRESSURE MONITOR "A" and PRESSURE MONITOR "B" gages on LOW PRES- 
SURE MONITOR nanel. SYSTRM PRESSURIZED light comes on. If audible leak- 
age exists, vent pressure and correct leakage before proceeding with test. 


er, While listening for audible leatage, turn PRESSURE REGULATOR on HIGH 
PRESSURE panel to INCREASE. Slowly build up pressure until 2,950 to 3,000 psi 
is indicated on REG SUPPLY PPESS gage on HIGH PRESSURE panel. If audible 
leakage exists, vent pressure and correct leakage before proceeding with test. 


es. Apply leak-test compound to all tubing connections, vent valve, and relief 
valve outlets on LOW PRESSURE MONITOR panel and PRESSURE DIFFERENTIAL 
system on PRESSURE/AP MONITOR panel. No leakage is allowable. If leakage 
exists on tubing fittings, vent pressure and correct leakage before proceeding with 
test. Correction of minor leakage from vent or relief valve outlets may be delayed 
until completion of test. 


et. Turn PRESSURE REGULATORS on MEDIUM and HIGH PRESSURE panels 
to DECREASE and vent pressures downstream of these regulators. SYSTEM 
PRESSURIZED light goes off and MEDIUM and HIGH PRESSURE gages and MONI- 
TOR "A" and "B" gages on LOW PRESSURE MONITOR panel indicate zero, 


eu. Turn off facility helium supply. 


ev. Open SYST VENT valve on SYSTEM SUPPLY panel until SYST SUPPLY 
PRESS gage indicates zero. Close valve. 


ew. Close NITROGEN SOURCE SHUTOFF vaive on PNEU SOURCE CONTROL 
panel. 


ex. Turn on facility gaseous nitrogen supply. Facility gaseous nitrogen pres- 
sure is indivated on nitrogen SOURCE PRESS gage on PNEU SOURCE CONTROL 
panel. A minimum of 5, 000 psi nitrogen pressure is required. 


ey. Check for zero leakage past NITROGEN SOURCE SHUTOFF valve on PNEU 
SOURCE CONTROL panel by observing SYST SUPPLY PRESS gage on SYSTEM 
SUPPLY panel for pressure increase. 


ez. Open NITROGEN SOURCE SHUTOFF valve on PNEU SOURCE CONTROL 
panel. Facility pressure is indicated on SYST SUPPLY PRESS gage. 


fa. Check for zero reverse leakage of check valve which isolates nitrogen 
source pressure from helium supply system by observing helium SOURCE PRESS 
gage on PNEU SOURCE CONTROL panel for pressure increase. 


fb. Close HELIUM SOURCE SHUTOFF valve on PNEU SOURCE CONTROL 
panel, 
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fc. Open PRESSURE MONITOR INLET valve on PRESSURE/FLOW MONITOR 
panel. 


id. Turn PRESSURE REGULATOR on HIGH PRESSURE panel to INCREASE. 
Slowly build up pressure as indicated on REG SUPPLY PRESS gage on HIGH PRES-~ 
SURE panel until 1,050 psig relief valve on PRESSURE/FLOW MON;TOR panel 
opens. Relief valve opens at 998 to 1,102 psig. When relief valve opens, turn 
PRESSURE REGULATOR to DECREASE and vent all pressure indicated on HIGH 
PRESSURE and PRESSURE/FLOW MONITOR panels. REG SUPPLY PRESS gage 
on HIGH PRESSURE panel and pressure gage on PRESSURE/FLOW MONITOR 
panel indicate zero, SYSTEM PRESSURIZED light goes off, and relief valve closes. 

fe. Move power switch on DIGITAL VOLTMETER to ON, 

NOTE 


DIGITAL VOLTMETER is energized and is being 
warmed up fer use later on. 


ff. Unlock and open test cell door. 


fg. Reconnect test setup as necessary to accomplish the following: (Do not re- 
move hand valves. ) 


(1) PNEU OUTLET HIGH PRESS connected to 0-2000 PSIG MON INLET and 
09-6000 PSIG MON INLET. 


(2) PNEU OUTLET MED PRESS connected to HIGH FLOW INLET. 
(3) PNEU OUTLET LOW PRESS connected to 6-600 PSIG MON "A" INLET. 
(4) HIGH FLOW OUTLET connected to 0-600 PSIG MON "'B" INLET. 

fh. Close and lock test cell cover. 


fi. Close PRESSURE MONITOR INLET valve on PRESSURE/FLOW MCNITOR 
panel, 


fj. Open SHUTOFF vaive on LOW PRESSURE panel. 
fk. Close VENT valve on LOW PRESSURE panel, 


fl. Close gage isolation valve, inside console, for REG SUPPLY PRESS gage 
on LOW PRESSURE panel, 
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fm. ‘lurn PRESSURE REGULATOR on LOW PRESSURE panel to INCREASE. 
Slowly build up pressureas indicated on PRESSURE MONITOR "A" gage or LOW 
PRESSURE MONITOR panel until 170 psig relief valve on LOW PRESSURE panel 
cpens. SYSTEM PRESSURED light comes on. Relief valve opens at 162-178 psig. 
When ralief valve opens, turn PRESSURE REGULATOR 0n LOW PRESSURE panel 
ta DECREASE until relief valve closes, then release PRESSURE REGULATOR, 


fn. Turn PRESSURE REGULATOR on MEDIUM PRESSURE panel to INCREASE. 
Slowly build up pressure as indicated on REG SUPPLY PRESS gage on MEDIUM 
PRESSURE panel until 1, 100 psig relief valve in high-flow system of PRESSURE/ 
FLOW MONITOR panel opens. Relief valve opens at 1,045 to 1,155 psig. When 
relief valve opens, turn PRESSURE REGULATOR on MEDIUM PRESSURE panel 
to DECREASE until relief valve closes, then release PRESSURE REGULATOR. 


to. Turn PRESSURE REGULATOR on MEDIUM PRESSURE panel as necessary 
until 950 to 1,000 psi is indicated on REG SUPPLY PRESS gage on MEDIUM PRES- 
SURE panel. 


fp. Check for zero leakage past SHUTOFF valve between HIGH FLOW SHUT-~ 
OFF and PRESSURE MONITOR INLET vaives on PRESSURE/FLOW MONITOR 
panel by observing pressure gage on PRESSURE /FLOW MONITOR panel for pres- 
sure increase. 


fq. Check for zero leakage past HIGH FLOW SHUTOFF valve on PRESSURE/ 
FLOW MONITOR pane! by observing PRESSURE MONI’ UR "B" gage on LOW 
PRESSURE MONITOR panel for pressure increase. 


fr. Turn PRESSURE REGULATOR on HIGH PRESSURE panel to INCREASE. 
Slowly build up pressure as indicated on PRESSURE gage on PRESSURE/TEM- 
PERATURE MONITOR panel until 2,100 psig relief valve in TEST CELL MONITOR 
PRESSURE system opens. TEST CELL MONITOR PRESSURE gage on PRESSURE/ 
AP MONITOR panel also indicates pressure and may go beyond range which is not 
detrimental to gage. Relief valve opens at 1,995 to 2,205 psig. When relief valve 
opens, turn PRESSURE REGULATOR on HIGH PRESSURE panel to DECREASE 
until relief valve closes, then release PRESSURE REGULATOR. 


fs. Prepare DIGITAL VOLTMETER for frequency measurements. (Refer tu 
paragraph 12-30.) DIGITAL VOLTMETER has been turned on. If it is at oper- 
ating temperature, the warm-up period required by adjustment procedure may be 
ignored, Frequency measurement cannot be obtained until step fu is performed. 


ft. Open LOW PRESSURE MONITOR "'B" VENT valve on LOW PRESSURE 
MONITOR panel. 


fu. Check operation of high-flow transducer by slowly opening HIGH FLOW 
SHUTOFE valve on PRESSURE/FLOW MONITOR panel until a miniroum of 000. 100 
cps is indicated on DIGITAL VOLTMETER. Close HIGH FLOW SHUTOFF valve. 
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fv. Close LOW PRESSURE MON -TOR "B" VENT valve on LOW PRESSURE 
MONITOR panel. 


fw. Move PRESSURE REGULATOR on MEDIUM PRESSURE panel to DECREASE 
until a maximum of 500 psi is indicated on REG SUPPLY PRESS gage on MEDIUM 
PRESSURE panel. 


fx. Open HIGH FLOW SHU TOFF valve and SHUTOFF valve between PRESSURE 
MONITOR INLET and HIGH FLOW SHUTOFF valves on PRESSURE/FLOW MONI- 
TOR panel. Pressure gage on PRESSURE/FLOW MONITOR panel and MONITOR 
"B" pressure gage on LOW PRESSURE MONITOR panel indicate a maximum of 
500 psi. 


fy. Close gage isolation valve, inside console, for MONITOR "B" gage on LOW 
PRESSURE MONITOR panel. 


fz. Turn PRESSURE REGULATOR on MEDIUM ?RESSURE panel to INCREASE 
and slowly build up pressure as indicated on REG SUPPLY PRESS gage on MEDIUM 
PRESSURE panel and pressure gage on PRESSURE/FLOW MONITOR panel until 
630 psig relief valve in MONITOR "B" system in LOW PRESSURE MONITOR panel 
opens. Relief valve opens at 598-662 psig. When relief valve opens, turn PRES- 
SURE REGULATOR on MEDIUM PRESSURE panel to DECREASE until relief valve 
closes, then release PRESSURE REGULATOR. 


ga. Turn PRESSURE REGULATOR on HIGH PRESSURE, MEDIUM PRESSURE, 
and LOW PRESSURE panels to DECREASE to vent all pressure. SYSTEM PRES- 
SURIZED light goes off. MONITOR "B" pressure gage indicates pressure locked 
in by closed gage isolation valve. 


gb. Check for zero leakage past gaye isolation valve for MONITOR "B" gage by 
observing MONITOR "B" gage fov pressure decrease. 


gc. Open gage isolation valve for MONITOR "B" gage. MONITOR "B" gage 
pressure decreases to zero. : 


gd. Unlock and open test cell cover. 


ge. Reconnect test setup as necessary to 2ccumplish the following: (Do not re- 
move hand valves.) 


(1) PNEU OUTLET HIGH PRESS connected to LOW FLOW INLET and to 
0-2000 PSIG MON INLET, 


(2) LOW FLOW OUTLET cu nnectec to 0-600 PSIG MON "A" INLET, 


(3) PNEU OUTLET MEDIUM PRESS connected to 90-6000 PSIG MON INLET. 
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yf, Close and lock test cell cover. 


ge. Close gage isolation valve for REG SUPPLY PRESS gage on MEDIUM PRES- 
SURE panel. 


gh. ‘Turn PRESSURE REGULATOR on MEDIUM PRESSURE panel to INCREASE. 
Slowly build up pressure as indicated on gape on PRESSURE/THMPERATURE 
MONITOR panel untu 2,100 psig relief valve in MEDIUM PRESSURE panel opens. 
SYSTEM PRESSURIZED light comes on. Relief valve opens at 1,995 to 2,205 psig. 
When relief valve opens, turn PRESSURE REGULATOR on MEDIUM PRESSURE 
panel to DECREASE until reiief valve closes, then release PRESSURE 
REGULATOR, 


gi. Close the 2 opened valyos on PRESSURE/FLOW MONITOR panel. AJL 5 
valves on this panel are now closed. 


gj}. Turn PRESSURE REGULATOR on HIGH PRESSURE panel lo INCREASE. 
Slowly build up pressure as indicated on R&G SUPPLY PRESS gage on HIGH 
PRNHSSURE panel and TEST CELL MONITOR PRESSURE gage on PRESSUR}/A P 
MONITOR panel until 1, 100 psig relief valve in low-flow system of PRESSURE/ 
FLOW MONITOR panel opens. Relief valve opens at 1,045 ta 1,155 psig. When 
relief valve opens, turn PRASSURE REGULATOR on HIGY PRESSURE panel to 
DICREASE until relief valve closes, then release PRESSURE REGULATOR. 


gk, Jurn PRESSURE REGULATOR on HIGH PRESSURE panel as necessary to 
cbtain 950 tu 1,000 psi as indicated on REG SUPPLY PRESS gage on HIGH PRES-~ 
SURE panel and ‘TEST CELL MONITOR PRESSURE gage on PRESSURE/AP 
MONTTOR panel. 


gl, Cheek for zero leakage past SHUTOLF valve between LOW FLOW SHUT- 
OFF and PRESSURE MONITOR INLET valves on PRESSURE/FLOW MONITOR 
pane] by observing pressure pave on PRESSURE/FLOW MONITOR panel for pres- 
sure increase. 


zm. Check tor zero Jeakage past LOW FLOW SHUTOFF valve on PRESSURE/ 
F)LQW MONITOR vy observing PRESSURE MONITOR "A" gage on LOW PRES- 
SURE MONITOR pane) for pressure increase. 


gn, Momentarily depress ON-SI'ANDBY switeh-light on KLECTRICAL CONTROL 
panel. STANDBY light coines on and ON light goes off. 


go. Open ELECTRICAL CONTROL pane!, remove patch-cord lead from A2-10E, 
and reconnect it to A2-10C, 


gp. Remove patch-cord lead from A2-10F, reconnect it to A2-10D, and close 
ELECTRICAL CONTROL panel. 
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gq. Mornentarily depress ON-STANDBY switch-light on ELECTRICAL CON- 
TROL panel. Gu Haht comes on aad SUANDBY light goes off, 


gr. Open LOW PRESSURE MOM Olt "A" VENT valve on LOW PRESSURE 
MONTOR panel. 


6s. Cheek operation af low-flow toousducer hy slowly ooening LOW LOW 
SHUTOFE valve on PREGSUE PLOW MONLPOH panel untit 001.000 kilocycle is 
indirated on DIGHTAL VOLYAMYT ER, Close 14W FLOW SHUCOFF valve. Move 
topple switeh on TAGICAL VOLUME ERC doen, DIGITAL VOLTPMETER is 
decnergized, 


pl. Clase LOW PRESSUTE MOMLCOR UA™ VEND valve on LOW PRESSURE 
MONT?rOR panel. 


gu. Turn PRESSURE REGULATOR on fal PRESSURE panel to DECREASE 
until 575-600 pst is indicated on ANG SUPPLY PRESS gage on HIGH PRESSURE 
panel and TEST CELL MONITOR PRESSURM gaee on PRESSURE/AP MONITOR 
panel. 


gv. Open LOW FLOW CUUTORE valve and SHUTOKEF valve between PRESSURE 
MONLTOR INGE and LOW FLOW SUUTORT valves on PRESSURE/FLOW MONI: 
TOR puiel. Pressure page on PLESSURE/#].OW MONTVOR panel and MONITOR 
"A pressure gage on LOW PheSSuUTE MOMITO? panel tudicate 5675-600 psi. 


ew, Close gave isolation valve, inside console, for MONITOR "A" gage on LOW 
PREASSURK MONITOR panal, 


px. ‘Tuen Ges SUety RAGUGCARPOL on HGH PHRSSORE panel to INCREASE, 
Slowly baiidiap pressure as fidicaloadon RG PUPPY PRESS gage on HIGH PRIS. 
SURE panel, SST CRia. MONLPOR DUESSULUT gave un PRESSURE/AP MONITOH 
panel, aad yao ou PRESSURE TO MONITOR panel until 630 psig relief valve 
in MONTYOR VAN system da LOW PRESSURE MONITOR panel opens. Relief valve 
opens at 598-662 psig. Gpeator presse Js monitored on gage in PRESSURE/ 
PLOW MONTTOR panel. When rellet valve opens, turn PRESSURE REGULATOR 
On TCH DROMSSUEGS pauel to ORCKHE ASH aad vont pressure as indicated by TEST 
CHhi, MONCTOR PRESSURE gage on PRESSURE/AP MONITOR panel and gage on 
PRESSOR /RLOW MONITOR paacl, 


wy. Check for vero leakaye past gase isolation valve for MONITOR "A" gage by 
gbuerving MONTCOR "A" pave for pressure decrease. 


gz. Open gage isolation valve for MONITOR "A" gage. MONITOR "A" gage 
pressure decreases to zero. 


ha. Open gage isolation valve, inside console, for REG SUPPLY PRESS gage 
on MEDIUM PIUSSURE p-nel. Gaye jndicates approximately same pressure as 
indicated on PRESSURE/TEMPERATURE MONITOR panel. 
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hb. ‘Turn PRESSURE REGULATOR on MEDIUM PRESSURE pane! to DECREASE. 
Vent pressure as indicated on gage on PRESSURE/TEMPERATURE MONITOR 
panel and REG SUPPLY PRESS gage on MEDIUM PRESSURE panel. SYSTEM 
PRESSURIZED light goes out. 


he. Unlock and open test cell cover. 


hd. Disassemble test setup and reconnect as necessary to accomplish the 
following: 


(1) Cryogenic hand valve on LNg standpipe connected to 0-2000 PSIG MON 
INLET. (Use hose left in test cell (step bw) and a second cryogenic hose to effect 
hook-up. ) 


(2) LiNy RETURN in test cell connected to 0-600 PSIG MON "A" INLET. 


(23) PNEVU OUTLET MED PRESS connected lo LNg SUPPLY and LNg RETURN 
outlets at rear of console. (To permit ciosing test cell cover, utilize 0-6000 PSIG 
UTILITY INLETS to supply pressure to outlets at rear of console.) 


he. Close LNy return valve inside console and below lest cell. 
hf. Close and lock test cell cover. 


hg. Turn FRESSURS REGULATOR on MEDIUM PRESSURE panel to INCREASE. 
Slowly build up pressure as indicated on REG SUPPLY PRESS gage on MEDIUM 
PRESSURE panel until 1, 325 psig reef valve in LNo supply system ovens. Relief 
valve opens at 1,259 to i, 391 psi, as Indicaled on page on MEDIUM PRESSURE 
panel. When relief valve opens, turn PRESSURE REGULATOR on MEDIUM PRES- 
SURE panel to DECREASE until relief valve closes. 


hh. Turn PRESSURE REGULATOR on MEDIUM PRESSURE panel as necessary 
lo obtain 1,150 to 1,200 psi as indicated on gege on MEDIUM PRESSURE panel. 


hi, Check for zero reverse leakage of check valve in UNg return system by 
observing MON/TOR "A" gage on LOW PRESSURE MONITOR panc! for pressure 
increase. 
hj. Wait 10 minutes, then check for zero leakage past No SUPPLY valve by 
observing TEST CELL MONITOR PRESSURE gage on PRESSURE/AP MONITOR 
panel for pressuye increase. 
NOTE 


The waiting period is necessary due to the large volume 
of liquid nitrogen in the storage tank. 
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hk. Turn SRESSURE REGULATOR on MEDIUM PRESSURE panel to DECREASE 
and vent pressure indicated on REG SUPPLY PRESS gape on MEDIUM PRESSURE 
panel, 


hl. Vent trapped pressure upstream of check valve in LN» supply line by open- 
ing LNy SUPPLY and Ling tank veni valves inside console and below test cell. 


hm. Unlock and open test cell cover. 


hn. Disconnect and remove test setup including connections to rear of console, 
but do not remove conasetion bolween LNg standpipe and 0-2000 PSIG MON INLET, 


ho. Close and lock test cell cover. 
hp. Open VENT valve on PRESSURE /A P MONITOR panel. 


hq. Connect facliity lines to LiNg SUPPLY and LNg RETORN connections on 
rear of console. 


hr. Supply tacility heliura pressure to console. Facility pressure is indicated 
on Helicin SOURCE PRESS gage on PNEU SOURCE CONTROL panel. A minimun 
of 1,400 psig is required for this test. 


hs. Open hand valve connected (0 tee at top of LNg storage tank. 
ht, Supply facility quid nitrogen to console and fill storage tank untll 15-18 
tnches is Indieated on LNy lusViEL page. When required level is reached, close 
L.No SUPPLY and LNg tank vent valves, inside console and below test cell, and 
VENT vaive on PRESSURE/AP MONIT OR pane), 
WALNING: 
No aot allow any part of the body to come In centact 
with frozen or extremely cold material. Huinan tis- 
sue will freeze upon contrict, causing serious per- 
manent jajury. 


hu. ‘Turn PRESSURE REGULATOR on LNg TANK PRESSURE panel to INCREAS: 
until REG SUPPLY PRESS gare indicates 1,200 +40 psi. 


hv. Open LNg TANK SHUTOFF valve on LNg TANK PRESSURE panel, 


hw. Inspect liquid nitrogen tank system connections for leakage. No audible 
leakage is allowable. 
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hx. If leakage is found at line connections or relief valve requires adjustment, 
drain LNg storage tank, depressurize pneumatic system, and allow system to re~ 
turn to ambient temperature before tightening connections or adjusting relief valve. 


WARNING 


Loosening or tightening connections while system is 
pressurized or at cryogenic teniperuture can result 
in ser ‘gus injury to personnel and damage to 
equipment. 


hy. Turn PRESSURE REGULATOR on LNg TANK PRESSURE panel to IN- 
CREASE. Slowly build up pressure as indicated on gage on LNg TANK PRESSURE 
panel and on TEST CELL MONITOR PRESSURE gage on PRESSURE/AP MONITOR 
panel until 1, 325 psig relief valve in LN» system opens. Relief valve opens at 
1,259 to 1, 391 psi, as indicated on TEST CELL MONITOR PRESSURE gage on 
PRESSURB/A P MONITOR panel. When relief valve opens, turn PRESSURE REGU- 
LATOR on LNg PRESSURE PANEL, to DECREASE until relief valve ¢.ctes, then 
release regulator. 


hz. Dispose of liquid nitrogen remaining in LNg storage tank (approximately 2 
gallons for each inch shown on LNg LEVEL gage) either by returning it to facilily 
supply or venting it to atmosphere. To return liquid nitrogen to facility supply, 
perform steps ia through ic. To vent it to atmosphere, proceed ‘to step id. 


ja. Prepare facility to accept return of liquid nitrogen. 
ib, Open LN»g return valve inside console and below test cell. 


ic. Increase pressure in LNog system to overcome facility supply pressure. 
Pressure increase can be accomplished by natural boiloff of liquid or by turning 
PRESSURE REGULATOR on LNg TANK PRESSURE panel to INCREASE until re- 
quired pressure is reached. Monitor LNo system pressure on TEST CELL MONI- 
TOR PRESSURE gage on PRESSURE/A P MONITOR panel. When liquid has been 
depleted as indicated on LNo LEVEL gage, slose LNg return valve. 


id. Open LNg tank vent valve inside console and below test cell. 


ie. Close SOURCE SHUTOFF and LNo TANK SHUTOFF valve on LNy TANK 
PRESSURS panel. 


if, Turn PRESSURE REGULATOR on LN» TANK PRESSURE panel to DE- 
CREASE until REG SUPPLY PRESS gage on 4iNo TANK PRESSURE panel indicates 
zero, then release regulator. 


ig. Close NITROGEN SOURCE SHUTOFF valve on PNEU SOURCE CONTROL 
panel. 
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ih. Open SYS'T VENT valve on SYSTEM SUPPLY panel. 


iy. Close SUUTOFF valves on LOW PRESSURE, MEDIUM PRESSURE, and 
HIGH PRESSURE panels. 


ik. Open all closed page isolation valves. 
il, Close opened valves on PRESSURE FLOW MONITOR panel. 


im. Close facility nitrogen and helituin peessure supplies. Nitrogen and helium 
SOURCE PRESS paves indicate zero. 


in. When all pressure has been vented and SYS8STKM PRESSURIZED light is out, 
close SYST VENT valve on SYSTEM SUPPLY panel. 


io. 
ip, 


iq. 


Unlock and open test cell cover, 


Pall out circuit breakers on POWER DISTRIBUTION PANEL. 


Pull out BLECPTRICAY, CONTROL panel and remove all pateh-cords except 


resistance palch- cord 3088-8 which is connected between A2-9D and A2-9E, 


ir. Using a multimeter, check for continuity of one ohm maximum between the 
following pins of test cell electrical pane) receptacles, jacks of electrical control 
panel patch-boards, and ground stud E6: (Ground stud E6 is located inside control 


console adjacent to power distribution panel. ) 


J25~A and A2-1G 
J25-B and A2-18 
J25-C aud A2-6F 
J25-D and AQ~-1J 
J25-B and A2-1I 
f25-G and A2-2G 
J25-H and A@-2H 
J25-K and Ag-20 
J25-T, and A? -21 
J25-N and A?-7B 
J25-P and A2-7TH 
J25-R and B6 
J25-5 and A2-7I] 
J25-T and Ag-TJ 


J25-V and A2-8B 
J25-W and A2-8H 
J25-X and E6 
J25-Y¥ and A2-8I 
J25-% and A2-8J 
J25-a and 6 
J25-b and A2-9B 
J25-¢ and A2-9H 
J25-d and K6 
J25-e and A2-9] 
125-£ and A2-9J 
J25~g and E6 
J25-h and A2-10G 
J25-i and Ag-10H 


J25-) and K6 
J25-k and AZ-101 
J25-m and A2-10d 
J25-n and E6 
J25-r and I6 
J25-HH and £6 
J26-A and Al- 11 
J26-B and Al-1H 
J26-C and Al-2i 
J26-D and Al-2J 
J26-E and Al-2H 
J26-F and Al-31 
J26-G and Al-3J 
J26-H and Al-3H 
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J26-35 and Al-4l 

J26-K and Al-4J 
J26-L and Al-4H 
J26-M and Al-5I 
J26-N and Al-5J 
J26-P and Al-5H 
J26-R and Al-61 
J26-S and Al-6J 

J26-T and Al-~-7I 
J26-U and Al-7J 
J26-V and Al~8I 
J26-W and Al-8J 


R-3825-5 

Volume I 
J26-% and Al-1J 
J43 and A2-3d 
J44 and A2-3I 
J45 and A2-3H 
J46 and A2-3G 
J47 and A2-3A 
J48 and A2-3B 
J49 and A2-3C 
J50 and A2-3D 
J61 and A2-3E 
J52 and A@-3F 


*1s, Check for continuity of one ohm maximum between the following patch- 


board jacks: 


A2-1E and A2-1F 
A2-4A and A2-4B 
A2-4B and A2-4C 
A2-4G and A2-4H 
A2-4l and A2-4J 


*it. Using multimeter, check for a minimum of one megohm between grounding 
stud E1 and the following patch-board jacks: (Grounding stud Fl is located inside 
test cell congole adjacent to test cell utility panel. ) 


A2~1G 
A2-1H 
Ag-td 
A2~-6C 
A2-6D 
A&-6E 
A2-71 

A=" 


*iu. Using multimeter, check for a minimum of one megohm between grounding 
slud El and posts J4) through J52 on test cell electrical panal. 


*iv. When LNe storage tank has been depleted of all liquid nitrogen (as indicated 
by melting of frost on the Jines), close LNg TANK VENT valve and disassemble 
test setup. Up to 8 hours may he required to boil off a half-full storage tank. 
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12-45A. LEAK- AND FUNCTION-TESTING (CONSOLES INCORPORATING MD2 
CHANGE). Testing the consoie requires checking al) relief valves for proper 
opening pressures. Two of the relief valves have an opening pressure of 6,400 
+320 psig, which is above the operating pressure of the console. These valves 
may, at the option of personnel performing the test and with adequate safeguards, 
be tested while installed in the console. Applying pressures above the operating 
range of the console is permissible, with adequate safety measures, since the 
console has been proof-tested to 9,000 psig. A rainimum of 6,750 psig of helium 
pressure must be available to the con* le to fest these valves while installed. If 
the operator chooses not to test these valves while installed, they must be removed,@ 
checked to the requirements of step ff, and reinstalled prior to beginning this 
test. Procedures include a complete and an abbreviated test. A complete test is 
accomplished by performing all steps in the procedure. An abbreviated test is 
accomplished by omitting steps preceded by an asterisk. As an aid in trouble- 
shooting, see figures 12-8 through 12-18 for schematics and wiring diagrams. 


NOTE 


All operations are performed on ELECTRICAL CON- 
TROL panel unless noted otherwise. 


@ The following abbreviations are used in this test: 


PUVPC PU Valve Position Controller Panel 
DVM Digital Voltmeter Panel 


a. Prepare console for electrical use (paragraph 12-27). Preparation of Inai- 
vidual electrical panels for electrical use {s not necessary, since the remaining 
electrical panels are prepared as required during the test. Provide power to 
115 VAC 30 AMP electrical outlets. 


b. Depress LAMP TEST switch. SYSTEM PRESSURIZED light and all lights 
on ELECTRICAL CONTROL panel come on. Release LAMP TEST switch. All 
lights go off except ON light. 


c. Make sure liquid level gage, located at end of hydraulic pump reservoir, 
Indicates a Liquid level. If liquid is not observed in sight gage, fill reservolr. 
Refer to paragraph 12-55 for filling. 


d. Open test cell cover by simultaneously depressing then releasing both OPEN 
TEST CELL buttons on test cell utility panel. Test cell cover opens and auto~ 
matically stops when fully open. Cover is fully open when a clearance of 0.025 
to 0.040 inch is reached at any point between any one test cell cover hinges and 
stop pads. If doubt exists as to correct adjustment of cover open switch, operator 
must be prepared to stop cover by depressing and holding one CLOSE TEST CELL 
button. 
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y 60 e. «Check for minimum clearance of 0, 025 to 0.040 inch between test cell cover 
hinge and stop pad at any point. If clearance is not satisfactory, refer to para- 
| graph 12-69 for adjustment. 


f. Depress and hold botn CLOSE TEST CELL buttons until test cell cover is 
fully closed. Cover remains fully closed when buttons are released. 


g. Warm bydraulic oil by opening and closing test cell cover several times be- 
B fore continuing test. 


fp )6OCO hh. ~Open test cell cover by simultaneously depressing then releasing both OPEN 
f TEST CELL buttons. Test cell cover must operate smoothly and be fully open 
within 25-40 seconds. If test cell cover does not operate satisfactorily, refer to 

@ paragraph 12-63 for adjustment. 


f §6©i. Inspect hydraulic system for evidence of fluid leakage. Hydraulic system 
B must be free of leakage, a5 indicated by a lack of fluid at pressurized connections. 


j. Depress left-hand CLOSE TEST CELL button, Test cell cover must not 
A raove. Release button. 


f &k. Depress right-hand CLOSE TEST CELL button. Test cell over must not 
move. Release button, 


1. Depress both CLOSE TEST CELL buttons. Before cover is fully closed 
a release buttons, Test cover must automatically move to fully open position, 


fF m. Depress left-hand OPEN TEST CELL button. Cover must remain closed, 
& Release button, 


s on. Depress right-hand OPEN TEST CELL button. Covex must remain closed, 
B Release button, 


Oo. Open test cell cover. 


f op. Depress ON-STANDBY switch-light, ON light goes off and STANDBY light 
A comes on, 


H 6 6*g. Deenergize facility power and disconnect electrical connectors to console 
, receptacles J7 and J& STANDBY light goes off. 


*r, Energize facility power. 
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*s, Check and record voltage between the following of each of the cables which 
connect to receptacles J7 and J8, On connector J8, voltage checks must be made 
from each phase pin, (Use multimeter.) See figure 12-10 for voltage and pin 
functions. 

(1) Phase to neutral. 
(2) Phase to ground. 
(3) Ground to neutral (not to excced one volt), 

*t. Deenergize facility power. 

u. Pull out ELECTRICAL CONTROL panel and remove any patch-cords, 

*y, Check for continuity between the following: (Receptacles J25, J26, and J43 


through J52 are in test cell, Ground stud E1 is at rear of PUVPC. Ground stud 
E6 is located inside control console adjacent to power distribution panel. ) 


J25-A and A2-1G 
J25-B and A2d-1H 
J25-C and A2Z-6F 
J25-D and A2-1d 
J25-E and A2- 1] 
J25-G and A2-2G 
J25-H and A2-2H 
J25-K and A2-2J 
J25-L and A2-.21 
J25-N and A2-7B 
J25.P and A2-7H 
J25-R and K6 
J25.8 and A2.7] 
J25-T and A2-7d 
J25..V and A2-8B 
J25-W and A2-8H 
J25.-X and E6 
J25-¥ and A2-8! 
J25-Z and A2.8J 


J25-a and 6 
J25-b and A2-9B 
J25-¢ and A2-9H 
J25-d and E6 
J25-e and A2-91 
J25-f and A2-9J 
J25-y and E6 
J25-h and A2-10G 
J25-i and A2-~10H 
J25-j and E6 
J25-k and A2- 101 
J25-m and A2. 10d 
J25-n and E86 
J25-r and £6 
J25-HH and E6 
S26-A and Aj-1T 
J26-B and Al-1H 
J26-C and Aj-2I 
J26-D and At-2J 


J26-E and Al-2H 
J26-F and Al-3l 

J26--G and Al-3J 
J26-H and Al-3H 
J26-J and Ai-4] 

J26-K and Al.4J 
J26-L, and Al. 4H 
J26-M and Al-51 
J26-N and Al-Sd 
J26-P and Al-SH 
J26-R and Al-6] 

J26-S and Ai-6J 
J28-T and Al-7I 


" J26-U and Al-7J 


J26-V and Al-8I 
J26-W and A1l-8J 
J26~-X and Al-1d 
J43 and A2-3J 
J44 and A2-3I 
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J45 and A2~3H 
J46 and A2-3G 
J47 and A2-3A 
J48 and A2-3B 
J49 and A2-3C 
J50 and A2-3D 
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J51 and A2-3E 
J52 and A@-3F 
A2-1E and A2-1F 
A2-4A and A2-4B 
A2-4B and A2-4C 
A2-4G and A2-4H 


A2~4I and A2~4 
J7-C and E1 
J8-C and E6 

El and £6 


*w, Check for a minimum of one megohm between grounding stud El and the 


following (use multimeter): 


A2-1G 
A2-1Hi 
A2-1J 
A2-6C 
A2-6D 
A2-6E 


A2-71 
A2-7I 
J43 
J44 
J45 
J46 


J47 
J48 
J49 
J50 
J51 
J52 


*x, Reconnect electrical connectors to console receptacles J7 and J8, 


; y. 
f when connections are coded with an asterisk. 


K2 or dual patch-cords K9 may be used.) 


Za 


Al-1A to Al-1F 
A1-1B to Al-2A* 
Al-1C to Al-2D 
A1-1D to A2-5F 
Al1-1G to A2-4I 
A1-2A to A2-5D 
41-2B to Al-3A 
Aj-2C to A2-5J 
Al-3B to Al-4A 
Al-3C to Al-4D 


color-coding on leads, 


A1--4B lo Al-5A 
Al-4C to Al-3D 
A1-5B to Al-6A 
A1-5C to A2-1E 
A1-6B to Al-7A 
Al-6C to Al-5D 
A1-7B to A1-8A 
A1-7C to Al-8D 
A1-8B to Al.9C 
Al-8C to Al-7D 
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Install patch-cords between the following jacks: (Use dual patch-cords K9 
In all others, single patch-cords 


A)-9A to AZ-2A 
A1-9F to A1-9G 
A1-9J to Al-8G 
A1-10A to A2-2E 
Al-10C to A2-4C 
Al-10F to A1-10G 
A1-10J to A1l-8F 
A2-4F to AZ-4H 
A2-43 to A2-45 


Install resistance patch-cord 2088-3 across Al..6D and A2-1A, Disregard 
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aa. Make sure patch-cords installed in steps y and z are connected to proper 
jacks. Close ELECTRICAL CONTROL panel. For an aid to troubleshooling, see 
figure 12-7A. 


*ab, Energize facility power to console. STANDBY light comes on. 


ac. Depress ON-STANDBY switch-light. ON light comes on and STANDBY 
light goes off, 


ad, Rotate MONITOR VOLTS RANGE SELECT to D(0-30). 


ae. Check indication on MONITOR VOLTS meter. Indication must nol exceed 
0.5 volt. 


af. Rotate VOLTAGE ADJUST to INCREASE until MONITOR VOLTS meter indi- 
cates between 26 and 28 volts. Note indication, 


ag. Rotate MONITOR VOLTS RANGE SELECT to C(0-75), MONITOR VOLTS 
meter indicates within one volt of indication obtained in step af. 


ah. Rotate VOLTAGE ADJUST to INCREASE until MONITOR VOLTS meter 
indicates between 32 and 34 volts. Note indication. 


ai. Rotate MONITOR VOLTS RANGE SELECT to B(0-150). MONITOR VOLTS 
meter indicates | ‘hin 2 volts of Indication ohiained in step ah. 


aj. Move LIGHTS TEST CELL switch on test cell utility panel to ON, then to 
OFF. Test cell lights come on and go off. 


*ak, Measure voltages at each of the following sockets of the 3 receptacles on 
test cell utility panel: (Voltages obtained in substeps 1 and 2 must be within 2 volts 
of each other and voltage recorded between J8-B and neutral in step s.) 

(1) Phase to neutral. 
(2) Phase to ground, 
(3) Ground to neutral (not to exceed one voit), 
NOTE 
jround is the D..shaped socket. When the receptacle is 
installed with the ground uppermost, the phase socket is, 


when facing the receptacle, on the left and the neutral 
socket is on the right. 


Change No. 9 - 15 August 1968 (2.548 


Section XII R-36025-5 
Volume I 


wpe BA [ae a ens ee ae 
> . \ : : SOURCE 
- POWER SUPPLE 5 120 | POWER DISTRIBUTION | | BAN: 
VOC HETURN : ' 
re] PHASE 
FACILITY 
120/240 VAG 
ae es atts 
PHASE 
EINCTRICAL ae ee pester ROY ee eee 
CONTROL PATCH-PANEL, _ 


VOLTAGE 
ADJ'ST 


PrITePYUIVIPr Irn Cri) OT [3 


OOONCCEDEDOGECDDUOUaEeND ven] F 


SUUUU Adee RL EUs enasases tates 


© 
z 
a 


tog] Serena 


§ 
q 


aF 


) 
(ir) 


aeceee 


RB 


sdaatde 


© 


. 
3 
z 
€ 


AMMETER (8 


ee 


| MILI.I- 


nd 
| 
Sata 
AOU LADEreeeNOeEl epbooen 


(} 2A] ) OPbUaACe Dh NESS 


jRANGE, 
[seuncr 


ee ee: 


g 
q 3A b vee 
I 


DOPLOdacenhecwusertLPEMUOSTUSLELSLIOTI LL GEC STAN NSEL COURUPPS EDAD ALED uote hadAE TT SEAMNERASHLAPGRESCS DATE AGEs APS ache Ba eebOOMEA GL IPERIAME NREL TESS, weenen. 


POMeRce cate reeesnenT 


ELL A 


ee em et rs 


Figure 12-'7A, Patch-Panel Functional Arrangement No. 1 
12-54F Change No, 9 - 15 August 1968 


LEGEND 
Prd taesse PAT CH-CORD 
120/240 VAC 


DC RETURN 
socp { 
CPSs | 


bcd i 
a GROUND 


_ A 
AJP NUL TAT behaves 
rE 
i Son @ A.M bo 


ORGS aetd CRELCLENUEUGA SOO OL ODD De Reeomneeeed CG POPRRAAAAES DPI DEAOERsNEaLLaneseeeseeon OOtbEbUpenand 


Huuureaenesanuiiiee E revsninsaend TGC [mae 
Cl ae geederestongesies : teornavarecnineg I 6p 
RANGE Fl | H 
SELECT : 
oo Judas 3 i ae 
= Sutin 
avaavusivieinion 
Re 


(iotvntensennacerd | 21) 


ol 
Po, 
O~o0 


: 


(i 


leper vit} 


poner 


° 
’ 6 Felibercenad 
ne 
Q| | 
AMMETER 
| 


FUTUIO ett rie? 


sown ihm 


- 

4 

= 
. 
= 
= 
a 


Pee irisi etc iiiritritit Tt retty 


vere TRAD eng 

: tuned] aC 

RANGE 3 taistceerrereed [se 
SELECT i 


moma 


aE HECHT nme TOA 


AED nnn nnn TED ; 


eapeane 9J 

! 
mpeepraas. f+] 
go 
Rrersove Cerf 

RNG a aan anal 


ie 


xevania 


aA OPERATE, 
sit 


? 
H 
: 
H 
H 
H 
z 
3 
H 
q 
H 
= 
3 
3 
H 
é 
: 
H 
i 
3 
: 
2 
5 
Fi 
H 
3 
: 
bd 
* 
3 
H 
5 
2 
z 
H 
3 
3 
i 
= 
H 
z 
3 
3 
: 
F} 
H 
: 
5 
3 
z 
i 
i 
3 
7 
: 
ry 
FH 
a 
é 
i 
H 
Z 
cd 


CCUCHSIDEGSEDUDSOO BERETS 


R-3825--5 Section XII 
Volume I 


*al. Measure voltages at outlets 602A, 602B, 603A, 603B, 604A, 604B, GO5A, & 
and GUSE. (Remove elect>ical connectors as necessary to check voltages, replac- § 
ing them as the checks are completed. ) Voltages obtained in substeps 1 and 2 
must be within 2 valts of each other and the voltage recorded between J8-B and 
neutral ja step s. 


ih) Phase to neutral, 
(2) Phase to ground. 
(?) Ground to neutral (not to exceed one volt). 
wn, Deenergize CIRCUIT BREAKER on test cell utility panel. 


av, KRolate VOLTAGE ADJUST to full DECREASE, MONITOR VOLTS meter 
indicaler 0,8 volt maximum. 


ao. Lepress switch-lights 1 through 8. Upper Ughts t through 8 come on as 
respective switch-light is depressed. 


ap, Depress switch-lighls 1 through 8. Upper lights 1 trough 8 go off as 
respective switch-light is depressed. 


aq. itotate MONITOR VOLTS RANGE SELECT to 1(0-30), 


ar. Rotate VOLTAGE ADJUST to INCREASE until MONITOR VOITZS meter 
indicates between 26 and 28 volts. 


as. Rotute MONITOR MILLIAMPERES RANGE SELECT tu B(0-500), MONL- 
JOR MILLIAMPERES meter indicates 0.5 division niaximuin, 


al. Depress twice, each of the switch-lights listed in column A. Lights listed 
in column B come on vhen associated switch-light is depressed the first time and 
go off when switch~light is depressed the second time. MONTIOR VOLTS meter 
indicates 26-28 voits while lights are off and 0.5 volt maxinwuim while lights are 
on, M.ULIAMPERES indication does not change, Switch-lights may be depressed : 
in any order; however, each switch-light must be depressed twice before pruceod~ 
ing to ihe next one, ‘ 


A B 

1 L upper and 2 lower 
2 2upper and J Jower 
: 3 upper and 4 lower 
4 4 upper and 3 lower 
G 6 upper and 5 lower 
7 Tupper and 8 lower 
8 8 upper and / lower 
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au, Depress switch-light 5. Upper light 5 and lower light 6 come on, MONI- 
TOR MILLIAMPERES meter indicates 50-90 milliamperes, and MONITOR VOLTS 
meter indication decreases to 0.5 volt maximuin. 


av. Rotate VOLTAGE ADJUST to full DECREASE, MONITOR MILLIAMPERES 
meter indication decreases to a maximum indication of 0.5 division. Light 6 
loses brilliance and goes out. 


aw. Rotate MONITOR MILLIAMPERES RANGE SELECT to D(0-50). 


ax, Rotate VOLTAGE ADJUST to INCRFASE until MONITOR MILLIAMPERES 
meter indicates 45-50 milllaraperes. Note indication. Lower light 6 may come 
on. If light does come on, brilllancy is low, 


ay. Rotate MONITOR MILLIAMPERES RANGE SELECT through C(0-250), 
B(0-500), A(O-500) X2, and OFF. Indication remains within 10 milliamperes of 
indication noted in step ax. If on, an increase in brilliancy of lower light 6 may 
be noted; if not on, light inay come on at a low brilliancy as switch is moved 
through higher ranges. Light indication, if any, goes off and miJliampere meter 
indicates a maximum of 0,5 division when switch is positioned to OFF, 


az. Rotate MONITOR VOLTS RANGE SELECT to OFF. 


8 azA. Depress switch-light 5. Upper light 5 goos off. 
ba. Depress ON-STANDBY switch-light. ON light goes off and STANDBY 
light comes on. 
bb, Pull out ELECTRICAL CONTROL panel and remove all patch-cords. 
be, install peich~cords between the following jacks: (Uue dual patch~cords K9 


when connections are coded with an asterisk. In all others, single patch-vords 
K2 or dual patch-cords K9 may be used. } 


Al-1A to Al-10n* Al-4C to A2-1B 
Al-1A toe Al-2A* A1-5A to A1-5D 
Al-1C to A2-2B Al-&C to A2-1C 
Al-24 to AlL-3A* Al1-6A to Al-6D 
Al-2C to A2-2C Al-6C to A2-1D 
A1-3C to A2-2D Al-9D to Ai-2F 


od, Install resistance patch-curd 3088-3 across Al-3A and A2-1E. Disregard 
color~coding on leads, 


be, Connect resistance patch-cord 3088-6 to the following jacks: (Connect 
yeliow lead 1.9 jack noted. Disregard color-coding on remaining 2 leads, ) 
Ajl-4A 
Al-6F (Yellow) 
AL-9E 
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of. Make sure patch~cords installed in steps be through be are connected to 
proper jacks. Close ELECTRICAL CONTROL panel. For an aid to trouble- 
shooting, see figure 12-7B. 


bg. Depress ON-STANDBY switch-light. STANDBY light goes off and ON light F 
comes on, 


bh. Depress switch-light 1. Upper light 1 comes on and MONITOR VOLTS 
ineter indicates a value. 


bi. Rotate VOLTAGE ADJUS'T to INCREASE until MONITOR VOLTS meter 
indicates belween 28 and 30 volis on 030 voll seale. 


bj. Depress switch-light 1. Upper light 1 goes off and MONITOR VOLTS meter 
indicates 0.5 volt maximum on 0-30 volt scale, 


wk. Depress switch-light 2. Upper light 2 comes on and MONITOR VOLTS 
meter indicates between 27 and 31 volts on 0-75 volt scale. 


bl, Depress switch-light 2. Upper light 2 goes off ond MONITOR VOLTS meter § 
indicates 0.5 volt maximum on 0-30 volt scale. j 


bm. Depress switch-light 39. Upper wight 3 comes on and MONITOR VOLTS 
meter indicates between 26 and 32 volis on 0-150 volt scale. 


bn. Depress switch-light 3. Upper light 3 poes off and MONITOR VOLTS metert 
indicates 0.5 volt maximum on 0-30 volt scale, 


bo, Depress switch-light 4. Upper Jight 4 goes on aut MONITOR MILLIAM- 
PRRES meter indleatos between 12 and 17 millfamperes on 0-50 milllampese 
scale. 


bp. Depress switch-light 4. Upper light 4 goes off ancl MONITOR MILLIAM- 
PERE meter indicates maximum uf 0,5 division. 


bq. Depress switch-light 5. Upper and lowsr ligi:ts 3 come on and MONITOR 
MICLIAMPERES meter indicates between 50 and 90 milliamperes on 0-250 milli- 
ampere scale. 


br. Depress switch-light 5. Upper and Jower lights 5 fo off and MONITOR 
MILLIAMPERES meter indicates a maxiauin of 0.5 division. 


bs. Depress switch-light 6 Upper and lower lights 6 come on and MONITOR 


MILIJAMPERES meter indicates belween 50 and 90 milliamperes on 500 milli- 
ampere scale. 
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bt. Depress switch-light 6. Upper and lower lights 6 go off and MONITOR 
MILLIAMPERES meter indicates maximum of @. 5 division. 


bu. Depress ON-STANDBY switch-light. ON light poes off and STANDBY lipht 
comes on. 


buA. Remove cover from amplifier Z1 located in PUVPC panel and turn ampli- 
fier gain control fully clockwise, then 1/8 to 1/4 turn counterclockwise. Replace 
cover. 

by. Pull out CLECTRICAL CONTROL vanel and remove all patch-cords. Pull 
out panel sufficiently to Jock in open position. 


bw. Install patch-cords between the following jacks: (Use dual patch-cords K9 
when connections are coded with an asterisk. {1 all others, single patch-cords 
K2 or dual patch-cords K9 may be used. ) 


Al-1A to A2-6A* Al-10D to A2-2B* 
Ai-1A to A2-8C A@n-1G@ to A2-3C* 
Al-1iC to A2-2A A2-1G to A2-6C* 
A1-2A to A2-6B* A2-1H to A2-6D 
A1-2C to A2-2E A2-1H to A2-3B* 
A1-5F to A2-8F A2-lJ to A2-3A* 
Al-TA to A2-TA A2-lJ to A2-6& 
Al1-7C to A2-6I* A2-6A to A2-7TJ 
A1-8A to A2-6G* A2-6B to A2-7i* 
A1-8C to A2-7D A2-7D to A2-7TF 
Al-8G to A2-8E* A2-71 to A2-8D 


Al-G9D to A2-2F* 


bx. Adjust resistance patch-cord 3088-4 to 95-105 ohms. (Use multirneter. ) 


by. Connect resistance patch~covds as follows (unless color coding of leads is 
noted, coding may be disregarded): 


(1) 3088-1 to 


A2-6G (Red) A2-6I (Blac) 
A2-6H (Yellow) A2-6I (Blue) 


(2) 3088-4 (pre-set to 95-105K) to; 


Al-8F 
A2-6C 


(3) 3088-5 to: 


A@-3A 
A2-8E 


(4) 3088-6 to: 


Al-6F 
AL-TF 
A1-7G (Yellow) 
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$ bz. On PUVPC, connect METER CALIBRATE red jack to Al-10D and METER 
g CALIBRATE black jack to Al-9D. Use test lead kit 699, 

a ca. Connect Al-7B to terminal 3 of potentiometer R1 (COARSE ADJT.) on rear 
# of PUVPC. Multimeter lead may be used for this task. Route lead from patch- 
gq board to rear of panel through opening created by open ELECTRICAI, CONTROL 
Bpancl. Leave ELECTRICAL CONTROL panel locked open during this phase of 

g test, to prevent damage to electrical lead. 

2 cb, Make sure patch-cords and electrical leads installed in steps bw and by 

§ through ca are connected to proper jacks. For an aid to troubleshooting, see 

N figure 12-7C, 

cc. Rotate VOLTAGE ADJUST to full DECREASE. 


f cd. Depress ON-STANDBY switch-light. STANDBY light goes off and ON light 
B COMES ON, 


ce. Prepare DIGITAL VOLTMETER for use by performing pre-use adjustment 
y of digital voltmeter (paragraph 12-29). While DIGITAL VOLTMETER is warming 
yup, steps cf through ck may be performed. 


, 6cf, ~Connect HORIZONTAL and VERTICAL ground straps and position OSCIL- 
f OSCOPE controls as follows: 


(1) FOCUS to 12 o' clock. 

(2) HORIZONTAL DISPLAY to 10 volts/CM, 

(3) HORIZONTAL VE&RNIER to CAL. 

(4) HORIZONTAL POSITION to 12 o'clock. 

(5) HORIZONTAL AC-DC to AC, 

(6) TRIGGER SOURCE to INT, +. 

(7) TRIGGER LEVEL to AUTO, 

(8) SWKEP MAGNIFIER to X1. 

(9) VERTICAL SENSITIVITY to 10 MILLIVOLTS/CM. 
(10) VERTICAL VERNIER to CAL, 


(11) VERTICAL POSITION to 12 o'elcck. 
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Figure 12-7C. Patch-Panel Functiona) Arrangement No. 3 
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(12) VERTICAL AC-DC to DC. 


(13) Rotate INTENSITY & POWER just enough to turn on power, maintaining 
g minimum intensity. 


fs cg. Turn CHANNEL SELECT switch on PRESSURE/TEMPERATURE MONITOR 
§ panel to 2. 

f ch. Observe temperature indicator and apply a source of heat or coid to low- 

mM flow temperature transducer, Low-flow transducer can be identified by connector 
7 P15 connected to it. Temperature meter must indicate an increase or decrease 
Win indicated temperature. An acceptable method of applying heat is to enfold with 

i both hands the housing in which transducer is installed. A temperature increase 
fof 5° or more can thus be obtained. 


Fs 6ci,) 6 Turn CHANNEL SELECT switch on PRESSURE/TEMPERATURE MONITOR 
B pane! to 3, 


| ci. Repeat step ch on high-flow temperature transducer (High-flow transducer 
§ can be identified by connector P18 connected to it. ) 


ck. Turn CHANNEL SELECT switch on PRESSURE/TEMPERATURE MONITOR 
} panel to OFF. 


cl, If pre-use adjustment of DIGITAL VOLTMETER (paragraph 12-29) has not 
§ been completed, complete it before conlinuing test. 


cm. Position DIGITAL VOLTMETER controls as follows: 
(1) RANGE to 100V. 
(2) ATTEN to 12 o'clock, 
(3) SAMPLING RATE to STOP. 
cn, Position PUVPC controls as follows: 
(1) METER CALIBRATE toggle down. 
(2) Meter select to NOMINAL VALVE OPENING. 


(3) VALVE POSITION INPUT REFERENCE ~ COARSE ADJT and FINE 
1 ADIT to 00, 


(4) Circuit breaker energized. 
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co. On PUVPC, move toggle switch below AC POWER ON light to upper posi- 
tion, AC POWER ON light comes on and VALVE OPENING meter indicates be- 
tween 60 and 74 percent. 


cp. Momentarily deenergize circuit hreaker on PUVPC. AC POWER ON goes 
off and VALVE OPENING meter indicates one division maximum while circuit 
breaker is deenergized. 


cq. Rotate VOLTAGE ADJUST to INCREASE until MONITOR VOLTS meter 
indicates betwoen 24 and 25 voits, 


cr, Momentarily actuate METER CALIBRATE switch on PUVPC, VALVE 
OPENING meter indicates between 30 and 100 percent while switch is actuated. 


cs, Momentarily depress meter position switch to PUYPC to VALVE OPENING. 
VALVE OPENING meter indicates between 30 and 37 percent while switch is in 
VALVE OPENING position. 


ct. Rotate VOLTAGE ADJUST to full DECREASE. MONITOR VOLTS meter 
indicates 0,5 volt maxtmum on 0-30 volt scale. 


cu, Depress ON-STANDBY switch-light. ON light goes off and STANDBY light § 
comes On. 


cv. Remove patch-cords and test leads connecting the following: 
(1) Al-10D to A2-2B and METER CALIBRATE red jack. 
(2) Al-9D to A2-2F and METER CALIBRATE black jack. 


ew, Depress ON-STANDBY swiich-light. STANDBY light goes OFF and ON 
light comes on. 


ex. On DYM, rotate SAMPLING RATE to 12 o'clock. 


cy, Depress switch-lights 7 and 8. Upper lights 7 and 8 come on and digital 
voltmeter indicates between volt -025. 050 and volt -024,950. If voltage is ob- 
tained, proceed to step da. If voltage is not obtained, perform step cz. 


c7%. Adjust PUVPC A2 power supply to obtain voltage requirements of step cy. 
Voltage adjustment is iocated on top of power supply and Is accessible through 
cover, 


da. Depress switch-light 7. Upper light 7 goes out aud digital voltmeter indi- 


cates between volt +025, 050 and volt +024,950, If voltage is obtained, proceed to 
step de. If voltage is not obtained, perform step db. 
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§ db. Adjust PUVPC Al power supply to obtain voltage requiz ements of step da. 
g Voltage adjustment Is located on top of power supply and is accessible through 
a cover, 


de. On DVM, rotate SAMPLING RATE to STOP, 
dd. Depress switch-light 8. Upper light 8 goes out. 
de. Rotate MONITOR VOLTS RANGE SELECT to A(0-150 AC), 


a6. Depress switch-lights tl and 2. Upper lights 1 and 2 come on and MONITOR 
y VOLTS meter indicates 70-90 volts, 


1 dg. Depress switeh-lights land 2. Upper Nghts t and 2 go off and MONITOR 
) VOLTS meter indicates 0.5 volt maximum. 


A 6©cddh. §6<On oscilloscope, rotate INTENSITY & POWER control clockwise and adjust 
8 FOCUS to obtain a sharp, cloar pattern. 


fF di. On oscilloscope, adjust HORIZONTAL and VERTICAL VERNIERS as re- 
§ quired to obtain a pattern approximating the pattern shown in figure 12-7D, view 
fA. Vary resistance patch-cord 3088-4 to minimize crossovers at extreme ends 
s of pattern. 


H dj. On PUVPC, rotate COARSE ADJT clockwise to 100. Oscilloscope pattern 
J shifts and approximates pattern shown in figure 12-7D, view B. 


} dk, On oscilloscope, rotate INTENSITY & POWER control counterclockwise 
until pattern is no longer visible on scope. 


: etre 7 di. Verify that voltages between the 

: Z following connections are within the 

value noted; (These yoltages are ata 
frequency of 400 cps. Use multimeter, ) 


(1) J47 and J48, 20-35 volts, 
(2) J4T and J49; 40-70 volts. 
(3) 348 and J49; 20-35 volts. 


view B dm. Depress ON-STANDBY switch~ 
light. ON light gocs off and STANDBY 
light comes on. Power to oscilloscope 
and digital voltmeter go off, 


GI1GT E 2 


eS i Ril Te 


. Figure 12-7D. Oscilloscope Pattern No, J 
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dn. On PUVPC, move switch below AC POWER ON light to OFF. AC POWER 
ON light goes off and VALVE OPENING meter indicates + one percent maximum. 


do. Remove resistance patch-cords 3088-1 and 3088-4 and patch-cord connect- 
ing Ai-7C to A2Z-67. Disconnect test lead from Al-7B only. Leave other end con- 
nected to terminal 3 of potentiometer R1 (COARSE ADJT). 


dp. Adjust resistance patch-cord 3088-4 to 95-105K ohms. Use multimeter. 


ds, Connect resistance patch-cord 3088-4 to Al-8F and A2-6C. Disregard 
colar-coding of leads. 


dr. Connect loose end of lead connected to terminal 2 of potentiometer R1 
(COARSE ABIT.) to A1l-7C. 


ds. Install pateh~cords between the following jacks: 


A1-4A to AZ-6I A1-6B to A2-10D 
Al-4C to A2-2J Al-6C to A2-10F 
Al-5A to A2-10/ A2-2G to A2-648 
AL-5B to A2-10C 2-2H to Ad-6T 
A1-5C ty AZ-1L0E Ad-21 to A2-6G6 


Al-64 to A2-10B 


di. Make sure patch-cords installed in steps dq through ds are connected to 
proper jacks. To prevent damaging electrical lead to rear of PUVPC, leave 
ELECTRICAL CONTROL panel locked open. For an aid to troubleshooting, see 
figure 12-7E. 


du. On PUVPC, rotate COARSE ADIT. to 00. 


dv. Connect actuator assembly or propellant utilization valve to connector J25 
in test cell with cable assembly 103198 or 9026548, 


(vA. Connect a jumper wires equipped with alligator clips between flange of 
propellant utilization valve actuator housing and shielding teb on clamping nut of 
connector P2d, 


dvB. Using multimeter, check that resistance between propellant utilization 
valve actuator housing flange and either black terminal post on front of 
oscilloscope panel 1s less than one ohm. 


dw. Depress ON-STANDBY switch-light. STANDBY light soes off and ON Light 
cones on. Power to osciVloscope and divital volimeter is re-established. Wait 
2 minutes and depress RES’ switch on digital voltmeter panel. 


dx, Depress swiich-light 4. Upper light 4 comes on, 
dy. Qn PUVPC, move switch below AC POWER ON light up. AC POWER ON 
Jight goes on and VALVE OPENING meter iudicates between 40 and 60 percent. 


dz. On oscilloscope, rotate INTENSITY & POWER control cleckwise and adjust 
FOCUS to obtain a clear, sharp trace. 
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dzA. Wait 20~21 minutes to permit adequate warm-up for stabilization of valve 
temperature. 


ea, Adjust HORIZONTAL and VERTICAL, POSITION, and VERNDER controls 
to center and place extremes of pattern on 5 em Lines, (See figure 12-7F’, ) 


ae a 


A EE AOL 


eb. Verify that dimension X does 
oo not exceed 0.2 cm, (See figure 12-7F.) 

ec. On PUVPC, rotate COARSE 
ADJ'T, to 100. Major areas of pattern 
shitt from quadrants 1 and 3 to 2 and 4. 
See figure 12-7F for quadrant {denti- 
fication, 


ed. On ascilloscope, rotate INTEN- 
SITY & POWER control tu OFF, Pat- 
tern disappears. 


PATTERN EXTREMES 
ARE ON 5 cm LINES, 


ee. On PUVPC, rotate COARSE 
ADJT. to 00. 


3 — . x 4 
mo pane ee a a 


ef, Depress switch-lights 1 and 2, 


——— Upper lights 1 and 2 come on and 
Figure 12-7F, Oscilloscope MONITOR VOLTS meter indicates 
Pattern No. 2 between 102 and 127 volts. 


eg. Depress switch-lights 1 and 2. Upper lights 1 and 2 go off and MONITOR 
VOLTS meter indicates 2 vaits maximum. 


eh. Depress sw'tch-lights 7 and 8. Upper lights 7 and 8 come on. 


ei. On DVM, momentarily depress RESET switch. Digital voltmeter indicates 
bet ween volts +025. 050 and volts +024, 950, 


ej], On DVM, rotate SAMPLING RATE to 12 o'clock. 


ek. On PUVPC, rotate COARSE ADJUST clockwise until digital voltmeter indi- 
cates between volts +000, 310 and volts +000. 290, 


el. Measure voltage across J47 and J49, Use multimeter set at 60 AC VY. 
Voltage must be between 80 and 90 times indication on digital voltmeter. If 
proper gain is not obtained, remove amplifier Z1 cover for access to gain adjust- 
ment screw, adjust PUVPC amplifier Zi » and reinstall cover when gain hag been 
Set. 
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em. Depress switch-lights 7 and 8. Upper lights 7 and 8 go off and digital volt- 
meter indicates volts ~000. 001 to volis +000. 001, 


en. On DVM, rotate SAMPLING RATE to STOP and depress RESET switch. 
é0. On PUVPC, rotate COARSE ADJT. to 00, 
f ep. (Deleted) 


eq, On PUV:?'C, move meter position switch to VALVE OPENING, VALVE 
OPENING meter indicates a maximum of 15 percent. 


er, On PUVPC, slowly rotate FINE ADJT., then COARSE ADJT. clockwise 
until VALVE OPENING meter indicates a minimum of 90 percent. After meter 


indication starts to increase, movement will be steady, related to rate of adjust- 
ment. 


es. On PUVPC, move switch below AC POWER ON light to OFF, AC POWER 
ON light goes to off and VALVE OPENING meter indicates 0 +1 percent. 


et, On PUVPC, deenergize circuit breaker. 
§ etA. Depress switch-light 4. Upper light 4 poes out. 
eu. Depress ON-STANDBY switch-light. On light goes off and STANDBY light 


comes on. Electrical power to DVM goes off, 
ev, Disconnect and remove propellant utilization valve and cable from test cell. 


ew. Remove test lead and all patch-cords except the following from ELEC- 
TRICAL CONTROL panel: 


A1~5A to 42-10A Al-6A to A2-10B 
Al-5B to A2-10C A1~-6B to A2-10D 
A1-5C ta A2-10E A1-6C to A2-10F 


ex. Prepare console for pneumatic use (parayraph 12-34), but do not supply 
facility ,aseous nitrogen to console. A minimum of 6, 750 psig of helium pressure 
is required for this test, unless the 6, 400-psig relicf valves have been previously 
tested, in which case the minimum required pressure is 5, 000 psig. 


ey. Vent trapped pressure in console by opening SYST VENT valve on SYSTEM 
SUPPLY panel. Close SYST VENT valve. : 
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ez. Obtain necessary fittings, packings, and hoses fron) components adapter 
set 9016796 and interconnect pneumatic outlets in test celi as follows: 


NOTE 


Adapters installed in pneumatic outlets must be re- 
placed with appropriate AN-type fittings to permit 
connection of hoses. Unless sperified, sizes of 
hoses are optional. 


(1) PNEU OUTLET MED PRESS to 0-2000 PSIG MON INLET and to 0-1000 
PSIG MON INLET. 


(2) PNEU OUTLET HIGH PRESS to 0-6000 PSIG MON INLET and to each of 
the 0-6000 PSIG UTILITY INLETS, with hoses R24525-4-0480. 


(3) Install cryogenic hand valves 19-9621936 on tee on liquid nitrogen stand- 
pipe and on LNg RETURN port. If a 3/4-inch hose is installed between these 
ports, remove and cap it. Do not remove 1/4-inch hose. Leave 3/4-inch hose in 
test cell, since it is used later in test. Position valves so that they do not inter- 
fere with test cell cover when cover is closed. 


(4) Make sure cryogenic hand valves ure closed. 


ezA. Depress ON-STANDBY switch. STANDBY light goes off, and ON light A 
comes on. 


fa. Close and lock test cell cover. 


fo. Check for zero leakage past HELIUM SOURCE SHUTOF € valve on PNEU 
SOURCE CONTROL panel by observing gage on SYSTEM SUPPLY panel for pres- 
sure increase. 


NOTE 


Steps fc through fj} check the opening pressures of the 
6, 400-psig relief valves. If these valves were tested 
prior to beginning this test, proceed to step fk. 


fc. Make sure facility helium supply to console is less than 6, 000 psig. 


fd. Open HELIUM SOURCE SHUTOFF valve on PNEU SOURCE CONTROL 
panel. Facility pressure is indicated on gage on SYSTEM SUPPLY panel. 


fe. Caution personnel in immediate vicinity of console of impending venting of 
high-pressure gases. 
WARNING 
Venting of high-pressure gases can startle personnel, 
resulting in injury to personnel and damage to equip- 
ment, 
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1 ff, Slowly increase helium pressure to console until 6, 400-psig relief valve in 
preumatic source system opens, Reduce pressure, Valve opens between 6, 080 

g and 6, 7°.) psig. Monitor opening pressure cn facility gage having a minimum 

f accuracy of one percent. If valve does not open within tolerance, refer to para- 

a graph 12-65 for adjustment. 


ig. Close HELIUM SOURCE SHUTOFF valve on PNEU SOURCE CONTROL 
panel, 


; fh. Make sure faciltty helium supply to console is less than 6, 000 psig. Open 
g SOURCH SHUTOFF valve on LNo TANK PRESSURE panei. 


Hh 6 fi. ~Repeat steps fe and ff for 6, 400-psig relief valve In LNg tank pressure sys- 
p iem. 


fj. Close SOURCE SHUTOFF valve on LNp TANK PRESSURE panel. 


jf fk. Open HELIUM SOURCE SHUTOFF valve on PNEU SOURCE CON'TROL 
7 Panel, Helium pressure is indicated on SYSTEM SUPPLY panei. 


fl, Open NITROGEN SOURCE SHUTOFF vaive on PNEU SOURCE CONTROL 
§ panel, 


fm. Check for zero reverse leakage of check valve which isolates helium 
| source pressure from nitrogen source supply by observing nitrogen SOURCE 
A PRESSURE gage for pressure increase. 


4 {n. Check for zero leakage past SOURCE SHUTOFF VALVE on LNg TANK 
A PRESSURE panei by turning and holding PRESSURE REGULATOR on LNo TANK 
y PRESSURE: panel to INCREASE, while observing gage on LNo TANK PRESSURE 
# panel for pressure increase, 


fo. Open SOURCE SHUTOFF VALVE on LNy TANK PRESSURE panel. 


fp. Vent pressure, indicated by any REG SUPPLY PRESS gage, by opening 
SHUTOFF and VENT valves on associated panel until gage returns to zero, Close 
SHUTOFF and VENT valves, On LNg TANK PRESSURE panel, turn PRESSURE 
REGULATOR to DECREASE to vent any indicated pressure. 


fq. Check for zero leakage past PRESSURE REGULATOR on each of the follow- 
ing by observing REG SUPPLY PRESS gages for pressure increase; 
(1) HIGH PRESSURE panel. 
(2) MEDIUM PRESSURE panel. 
(3) LOW PRESSURE panel, 
(4) LNg TANK PRESSURE panel. 
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fr. Turn PRESSURE REGULATOR on HIGH PRESSURE panel to INCREASE 
until a minimum of 100 psi is indicated on gage on HIGH PRESSURE vanel. 


fs. Open SHUTOFF valve on HIGH PRESSURE panel. Slowly build up pressure 
as indicated on PRESSURE GAGE on PRESSURE/TEMPERATURE MONITOR 
panel until SYSTEM PRESSURIZED light comes on. Close SHUTOFF valve, If 
ligh? does not come on within 25 and 75 psi, refer to paragraph 12-67 for adjust- 
ment, 


ft. Open VENT valve on HIGH PRESSURE panel until SYSTEM PRESSURIZED 
light yoes off. Close VENT valve. SYSTEM PRESSURIZED light goes off before 
zero is reached, as indicated on PRESSURE GAGE on PRESSURE/TEMPERATURE § 
MONITOR panel, | 


fu. Turn PRESSURE REGULATOR on MEDIUM PRESSURE panel to INCREASE 
until a minimum of 100 psi is indicated on gage on MEDiUM PRESSURE panei. 


fv. Slowly open SHUTOFF valve on MEDIUM PRESSURE panel. Build up pres- 
sure as indicated on TEST CELL MONITOR PRESSURE gage On PRESSURE/A P 
MONTTOR panel untul SYSTEM PRESSURIZED light comes on. Close SHUTOFF 
valve. Lf light does not come on within 25 and 75 psi, refer to paragraph 12-67 
for adjustment, 


fw. Open VENT valve on MEDIUM PRESSURE panel until SYSTEM PRESSUR- 
IZED light goes off. Close VENT valve. SYSTEM PRESSURIZED light goes off 
before zero is reached, as indicated on TEST CELL MONITOR PRESSURE gage 
on PRESSURE/\P MONITOR panel. 


fx, Open SHUTOFF valve on LOW PRESSURE panel, 


fy. Turn PRESSURE REGULATOR on LOW PRESSURE panel to INCRE ASE 
until] SYSTEM PRESSURIZED light comes on. If light does not come on within 
25 and 75 psi, as indicated on gage on LOW PRESSURE panel, refer to paragraph 
12-67 for adjustment. 


fz. Turn PRESSURE REGULATOR on LOW PRESSURE panel to DECREASE 
until SYSTEM PRESSURIZED light goes off, Light goes off before zero is 
reached, 


ga. Open LN2 TANK SHUTOFF valve on LNog TANK PRESSURE panel. 
gb. Turn PRESSURE REGULATOR on LN2g TANK PRESSURE panel to IN- 
CREASE until 20-25 psi is indicated on gage on LNg TANK PRESSURE panel. 


Wait one minute to permit system pressure to stabilize; then verify that SYSTEM 
PRESSURIZED light has not come on. 
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gc. Turn PRESSURE REGULATOR on LN2 TANK PRESSURE panel to IN- 
CREASE until 70-75 psi is indicated on gage on LN2 TANK PRESSURE panel. 
' SYSTEM PRESSURIZED light comes on. A short wait may be necessary to per- 
¥ mit system pressure to stabilize before light comes on. 


; gd. Pepress PRESS TO VENT TANK switch-light and turn PRESSURE REGU- 
f LATOR on LQ TANK PRESSURE panel to DECREASE for a minimum of 5 sec- 

g onds. PRESS 10 VENT ‘TANK light comes on and system vents. Continue venting 
system for a minimum of 15 seconds after SYSTEM PRESSURIZED light has gone 
g out. Depress PRESS TO VENT TANK switch-light, PRESS TO VENT TANK 

I light goes off, 


NOTE 


Venting is maintained after SYSTEM PRESSURIZED 
lighl goes off to effect a sufficient decrease in pres- 
sure to make sure SYSTEM PRESSURIZED light will 
not come on when system pressure stabilizes, If 
SYSTEM PRESSURIZED light does come sn, step yd 
must he repeated. 


f ve. Disconnect lines to LNg RETURN, LNg SUPPLY, and LNog VENT outlets 
fat rear of test cell, 


§ 6©gf. Open SHUTOFF valves on MEDIUM PRESSURE and HIGH PRESSURE 
A panels. SYSTEM PRESSURIZED light comes on, 


B 6g. While listening for audible leakage, turn PRESSURE REGULATOR on 
HIGH PRESSURE panel to INCREASE, Slowly build up pressure until 4,900 to 

F 5,000 psi is indicated on gauge On HIGH PRESSURE panel and on PRESSURE Rage 

yon PRESSURE/TEMPERATURE MONITOR panel. If audible leakage exists, vent 

g vressure and correct leakage before proceeding with test. 


uh. While listening for audible leakage, turn PRESSURE REGULATOR on 

s MEDIUM PRESSURE pane] to INCREASE. Slowly build up pressure until 1,970 to 
§ 1,985 pst is indicated on gage on MEDIUM PRESSURE panel and TEST CELL 

f MONITOR PRESSURE gaze on PRESSURE/AP MONITOR panel, If audible leak- 

| atc exists, vent pressure and correct leakage before proceed'ng with test. 


gl. While listening for audible leakage, turn PRESSURE REGULATOR on LOW 
¢ PRESSURE panel to INCREASE. Slowly build up pressure unt!] 150-155 psi is 

R indicated on gage on LOW PRESSURE panel. if audible leakage exists, vent pres- 
sure and correct leakage before proceeding with test, 


gj. Check for zero leakage past VENT valve on PYPRESSURE/AP MONITOR 


: panel by applying leak-test compound over LN2 VENT outlet at rear of conscie. 
Make sure leak~test compound does not enter LNg VENT outlet. 
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gk. While listening for audible leakage, turn PRESSURE REGULATOR on LNo & 
TANK PRESSURE panel to INCREASE, Slowly build up pressure until 1, 185 to 
1,215 psi is indicated on gage on LNg TANK PRESSURE panel. It audible leakage § 
exists, vent pressure and correct leakage befure proceeding with test. 


gl. Check for zero leakage past the LNg tank vent valve, LN» tank vent sole- 
noid valve, and relief valve by applying leak-test compound over LNg VENT out- 
let at rear of consoie. If leakage exists, disassemble internal plumbing and 
determine which cf the 3 components is faulty. 
gm, Check fcv zero leakage past LNg return valve by applying leak-test com- 
pound over LN2 RETURN outlet on rear of console. Make sure leak-test com- 
pound does not enter LNo RETURN outlet. 
gn. Check for zero reverse leakage from LN» supply system check valve by 
applying leak-test compound over LNg SUPFLY outlet on rear of console. Make 
sure leak-test compound does not enter LNg SUPPLY outlet. 
go. Install a pressure cap over LNg RETURN outlet on rear of console. 
gp. Open LNo» return and LN» supply valves. 
gq. Apply leak-test compound to all tubing connecticns and vent valve and re- 
lief valve outlets on the following panels: (Also check tubing connections on inter- 
connecting lines between any 2 panels. No leakage is allowable. If leakage exists i 
on tubing connections, vent pressure and correct leakage before proceeding with § 
test. ) 
(1) PNEU SOURCE CONTROL. 
(2) SYSTEM SUPPLY, 
(3) HIGH PRESSURE. 
(4) MEDIUM PRESSURE. 
(5) LOW PRESSURE, 
(6) LNo TANK PRESSURE. 
(7) PRESSURE/TEMPERATURE MONITOR, 
(8) PRESSURE/AP MONITOR (TEST CELL MONITOR PRESSURE gage only), 
(9) 0-6000 PSIG UTILITY INLETS. 


(10) LNg system under test cel}. 
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gr. Check for zero leakage past PRESSURE MONITOR INLET valve on PRES- 
SURE/FLOW MONITOR panel by observing gage on PRESSURE/FLO'W MONITOR. 
# panel for pressure increase. 


gs. Move PRESSURE REGULATOR on MEDIUM PRESSURE pane! to DECREASE 
p until 960-980 psi. . indicated on gage on MEDIUM PRESSURE panel and on TEST 
f CELL MONITOR PRESSURE gage on PRESSURE/AP MONITOR panel. 


gt. Open all valves on PRESSURE/FLOW MONITOR panel. Gage on PRESSURE/ 
FLOW MONITOR panel tndicates 960-980 psi. 


s gu. Apply teak-test compound to all tubing connections and reltef valve outlets 
fon PRESSURE/FLOW MONITOR panel. No leakage is allowable. If leakage ex- 
ists on tubing connections, vent pressure and correct leakage before proceeding 
swith test. Correction of minor leakage from relief valve cutlets may be delayed 
A until completion of test. 


gv. Close LNg supply valve Inside console and below test cell. 


gw. Increase pressure in LN»g system in 25-psi increments by turning PRES- 
SURE REGULATOR on LNg TANK PRESSURE panel to INCREASE. Wait one 
4 minute between each 25-psi increase, to allow systern pressure to stabuize. Con- 
A tinue increasing pressure until relief valve opens. Relief valve opens detween 
f 1,275 and 1,375 psi, as indicated on gaye on LNy TANK PRESSURE panel. 


h ex. Close LNg TANK SHUTOFF and SOURCE SHUTOFF valves on LNo TANK 
s PRESSURE panel. 


fF gy. Turn PRESSURE REGULATOR on LUNg TANK PRESSURE panel to DE- 
B CREASE until associated gage indicates zero, 


fp 6%. Check for zero leakuge past LNg TANK SHUTOFF valve by checking vent 
g outlet of PRESSURE REGUJ.ATOR on LNg TANK PRESSURE panel for evidence of 
i leakage. 


s hha. Depress PRESS TO VENT TANK switch-light on LNg TANK PRESSURE 
gbanel. PRESS TO VENT TANK light comes on. 


hb. Open LNg TANK SHUTOFF valve on LNg TANK PRESSURE panel. 


y 06vhe. Close SHUTOFF valve cn HIGH PRESSURE, MEDIUM PRESSURE, and 
f LOW PRESSURE paneis. 


| hd. Open VENT valves on HIGH PRESSURE, MEDIUM PRESSURE, and LOW 
|) PRESSURE panels. 
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he, When SYSTEM PRESSURIZED light goes off, wait a minimum of 15 sec~ i 
onds; then depress PRESS TO VENT TANK switch-light on LN9g TANK PRESSURE 
panel. PRESS TO VENT TANK lighi goes off. 


hf. Check for zero leakage past SHUTOPF valve on HIGH PRESSURE, MEDIUM 
PRESSURE, and LOW PRESSURE panels by applying leak-test compound to outlet 
ports of VENT valves. 

hg. Close LNg TANK SHUTOFF valve on LNg TANK PRESSURE panel. 

hh. Open SOURCE SHUTOFF valve on LNo TANK PRESSURE panel, 

hi. Turn PRESSURE REGULATOR on LN2 TANK PRESSURE panel to IN- 
CREASE until 1, 185 to 1, 215 psi is indicated on associated REG SUPPLY PRESS 
gage. 


hj. Close gage {solation valves inside console and accessible through right- 
hand access door, for the following panels: 


(1) HIGH PRESSURE. 

(2) MEDIUM PRESSURE, 
(3) LOW PRESSURE. 

(4) LN2 TANK PRESSURE. 


bk, Turn PRESSURE REGULATOR on the following panels to DECREASE unti! 
all audible venting of pressure has ceased, and release PRESSURE REGULATOR: 


(1) HIGH PRESSURE. 

(2) MEDIUM PRESSURE. 
(3) LOW PRESSURE. 

(4) LNe TANK PRESSURE. 


hl. Check for zero leakage past gage isolation valves by observing REG SUP- 
PLY PRESS gages on the following panels: 
(1) HIGH PRESSURE. 
(2) MEDIUM LiiESSURE. 
(3) LOW PRESSURE. 
(4) LNo TANK PRESSURE. 
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hm, Open the 4 closed gage isolation valves. 
hn, Unlock and open test cell cover. 


ho. Dtsassemble existing test setup and reconnect as necessary to accomplish 
a the following: (Do not remove cryogenic hand valves. ) 


(1) PNEU OUTLET HIGH PRESS connected to 0-1000 PSIG MON INLET, 
DNSTM INLET 0-60 AP, and UPSTM INLET 0-60 AP. 


(2) PNEU OUTLET MED PRESS connected to 0-600 PSIG MON "A" INLET 
sand 0-600 PSIG MON "B" INLET outlets. (To prevent interference with test cell 
a cover when cover is in closed position, use an elbow fitting in 0-600 PSIG MON 
2B" INLET. ) 


hp. Close and lock test cell cover. 
hq. Close all valves on PRESSURE/FLOW MONITOR panel. 
hr. Close VENT valves on HIGH PRESSURE and MEDIUM PRESSURE panels, 


hs. Open SHUTOFF valves on HIGH PRESSURE and MEDIUM PRESSURE 
g panels, 


ht. While listening for audible leakage, turn PRESSURE REGULATOR on 

{ MEDIUM PRESSURE panel to INCREASE, Slowly build up pressure until 560-590 

4 psi is indicated on gage on MEDIUM PRESSURE panel and on gages on LOW PRES- 
SURE MONITOR panel. SYSTEM PRESSURIZED light comes on. If audible leak- 
f age exists, vent pressure and correct leakage before proceeding with test. 


pf hu. While listening for audible leakage, turn PRESSURE REGULATOR on HIGH 
y PRESSURE panel to INCREASE. Slowly build up pressure until 2,950 to 3, 000 psi 
13 indicated on gage on HIGH PRESSURE panel. If audible leakage exists, vent 

J pressure and correct leakage before proceeding with test. 


hv. Apply leak-test cornpound to all tubing connections, vent valve, and reltef 

j Valve outlets on LOW PRESSURE MONITOR panel and PRESSURE DIFFERENTIAL 
fj system on PRESSURE/AP MONITOR panel. No leakage is allowable. If leakage 

, exists on tubing fittings, vent pressure and correct leakage before proceeding with 
test. Correction of minor leakage from vent or relief valve outlets may be delayed 
f until completion of tesi. 


2 hw. Turn PRESSURE REGULATORS on MEDIUM and HIGH PRESSURE panels 
Bo DECREASE and vent pressures downstream of these regulators. SYSTEM 

f PRESSURIZED light goes off and MEDIUM and HIGH PRESSURE gages and gages 
yor LOW PRESSURE MONITOR panel indicate zero. 
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hx. Turn off facility helium supply. 


hy. Open SYST VENT valve on SYSTEM SUPPLY panel until SYST SUPPLY 
PRESS gage indicates zero. Close valve. 


hz. Close NITROGEN SOURCE SHUTOFF valve on PNEU SOURCE CONTROL 
panel. 


ia. Turn on facility gaseous nitrogen supply, Facility Baseous nitrogen pres-~ 
sure is indicated on nitrogen SOURCE PRESS gage on PNEU SOURCE CONTROL 
panel, A minimum of 5, 000-psi is required, 


ib. Check for zero leakage past NITROGEN SOURCE SHUTOFF valve on PNEU 
SOURCE CONTROL panel by observing gage on SYSTEM SUPPLY panel for pres- 
sure increase, 


ic. Open NITROGEN SOURCE SHUTOFF yalve on PNEU SOURCE CONTROL 
panel, Facility pressure is indicated on SYST SUPPLY PRESS gage. 


id. Check for zero reverse leakage of check valve which isolates nitrogen 
source pressure from helium supply systen by observing helium SOURCE PRESS 
gage on PNEU SOURCE CONTROL panel for pressure increase, 


ie. Close HELIUM SOURCE SHUTOFF yalve on PNEU SOURCE CONTROL 
panel. 


if, Open PRESSURE MONITOR INLET valve on PRESSURE/FLOW MONITOR 
panel. 


ig. Turn PRESSURE REGULATOR on HIGH PRESSURE panel to INCREASE, 
Slowly build up pressure as indicated on gage on HIGH PRESSURE panel until 
1, 050-psig relief valve on PRESSURE /FLOW MONITOR panel opens. Relief valve | 
opens at 998 to 1, 102 psig. When relief valve Opens, turn PRESSURE REGULA- § 
TOR to DECREASE and vent all pressure indicated on HIGH PRESSURE and 
PRESSURE/FLOW MONITOR panels, Gages on HIGH PRESSURE and PRESSURE/ 
FLOW MONITOR panels indicate zero, SYSTEM PRESSURIZED light goes oft, and § 
relief valve closes, ; 


th. Move power switch on DIGITAL VOLTMETER to ON, DIGITAL VOLT- 
METER is energized and is being warmed up for later use. 


fi, Unlock and open test cell cover. 


ij. Reconnect test setup as necessary to accomplish the following: (Do not re- 
move hand valves, ) 
(1) PNEU OUTLET HIGH PRESS connected to 0-2000 PSIG MON INLET and 
0-6000 PSIG MON INLET. 
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(2) PNEU OUTLET MED PRESS connected to HIGH FLOW INLET. 
¢3) PNEU OUTLET LOW PR#SS connected to 0-600 PSIG MON "A" INLET. 
(4) HIGH FLOW OUTLET connected to 0-600 PSIG MON "B" INLET, 


ik. Close and lock test cell cover. 


il. Close PRESSURE MONITOR INLET valve on PRESSURE/FLOW MONITOR 
q panel. 


im. Open SHUTOFF vailve on LOW PRESSURE panel. 
in, Close VENT valve on LOW PRESSURE panel. 


| to. Close gage isolation valve, luside console, for gage on LOW PRESSURE 
2 panel, 


B 6Ciys, «Turn PRESSURE REGULATOR on LOW PRESSURE pancl to INCREASE. 

f Siowly build up pressure as indicated on PRESSURE MONITOR "A" gage on LOW 
PRESSURE MONITOR panel until 170-psig relief valve on LOW PRESSURE panel 

f opens. SYSTEM PRESSURIZED light comes on. Relief valve opens at 162-178 psig. 

When relief valve opens, turn PRESSURE REGULATOR on LOW PRESSURE panel 

f ty DECREASE until relief valve closes. Release PRESSURE REGULATOR, 


} ‘q. Turn PRESSU}.E REGULATOR on MEDIUM PRESSURE panel to INCREASE. 
Bf Slowly build up pressure as indicated on gage on MEDIUM PRESSURE panel until 

f 1, 100-psig relief valve in high-fiow systein of PRESSURE/FLOW MONITOR panel 
Bopens. Rellef valve opens at 1,045 to 1,155 psig. When relief valve opens, turn 
f PRESSURE REGULATOR on MEDIUM PRESSURE panel to DECREASE until relief 
S valve closes. Release PRESSURE REGULATOR. 


f ir. Turn PRESSURE REGULATOR on MEDIUM PRESSURE panel as necessary 
# until 950 to 1,000 psi is indicated on gage on MEDIUM PRESSURE panel. 


f ois, Check for zero leakage past SHUTOFF valve between HIGH FLOW SHUT- 

f OF F and PRESSURE MONITOR INLET valves on PRESSURE/FLOW MONITOR 

J pane! by observing pressure gage on PRESSURE/FLOW MONITOR panel for pres- 
sure increase, 


it. Check for zero leakage past HIGH FLOW SHUTOFF valve on PRESSURE/ 
fi LOW MONITOR panel by observing PRESSURE MONITOR "B" gage on LOW 
Bf PRESSURE MONITOR panel for pressure increase. 
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iu. Turn PRESSURE REGULATOR on HIGH PRESSURE panel to INCREASE, 
Slowly build up pressure as indicated on PRESSURE gage on PRESSURE/TEM- 
PERATURE MONITOR panel until 2,100-psig relief valve in TEST CELL MONI- 
TOR PRESSURE system opens. TEST CELL MONITOR PRESSURE gage on 
PRESSURE/ A P MONITOR panel also indicates pressure and may go beyond range | 
which is not detrimental to gage. Relief valve opens at 1,995 to 2, 205 psig. ; 
When relicf valve opens, turn PRESSURE REQULATOR on HIGH PRESSURE panel § 
to DECREASE unill relief valve closes. Release PRESSURE REGULATOR, ‘ 


iv. Prepare DiGi: AL VOL.PMETER (turned on in step ih) for frequency meas- 
urements, (Refer to paragraph 12-30.) Lf it is at operating temperature, the 
warm-up pericd required by adjustment procedure may be ignored, Frequency 
measurement cannot be obtained until step ix is performed. 


iw. Depress swituh-lights 5 and 6, Upper lights 5 and 6 gu on, 


ix, Open LOW PRESSURE MONITOR "B" VENT valve on LOW PRI'SSURE 
MONTYOR panel, 


iy. Check operation of high-flow transduc. rv by slowly opening HIGH FLOW 
SHUTOFF valve on PRESSURE/FLOW MONITOR panel until a minimum of \ 
ke -000. 100 is indicated on DIGITAL VOLTMETER. Close HIGH FLOW SHUTOFF § 
valve. 


iz. Close LOW PRESSURE MONITOR "I ' VENT valve on LOW PRESSURE 
MONITOR panel, 


ja. Move PRESSURE REGULATOR on MEDIUM PRESSURE panel to DECREASE 
until a maximuni of 500 psi is indicated on Bilge on MEDIUM PRESSURE panel, 


jb, Open HIGH FLOW SHUTOFF valve and SHUTOFF valve between PRESSURE | 
MONITOR INLET and HIGH FLOW SHUTOFF valves on PRESSURE/FLOW MONI- {| 
TOR panel. Pressure gage on PRESSURE/FLOW MONITOR panel and MONITOR 
"BR" pressure gage on LOW PRESSURE MONITOR panel indicate a maximum of 
500 psi. 


je. Close gaye tsolation valve, inside console, for MONITOR "B" gage on LOW 
PRESSURE MONITOR panel. 


jd. Turn PRESSURE REGULATOR on MEDIUM PRESSURE panel to INCREASE [| 
and slowly build up pressure as indicated on gage on MEDIUM PRESSURE pane. i 
and pressure gage on PRESSURE/FLOW MONITOR panel until 630-psig relief 
valve in MONITOR "B" system in LOW PRESSURE MONITOR panel opens. Relief { 
valve opens at 598-662 psi. When relief valve opens, turn PRESSURE REGULA- § 
TOR on MEDIUM PRESSURF panel to DECREASE until reliei valve closes. Re~ | 
lease PRESSURE REGULATOR, 
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i¢. Turn PRESSURE REGULATOR on HIGH PRESSURE, MEDIUM PRESSURE, 
and LOW PRESSURE panels to DECREASE to vent al) pressure, SYSTEM PRES- 
SURIZED light goes off. MONITOR "B" pressure gage indicates pressure locked 
( In by closed gage isolation valve, 


*_ Sa 


jf. Check for zero leakage past gage isolation valve for MONITOR "B" gage by 
ooserving MONITOR "B" gage for pressure decrease, 


he. 


jg. Open gage isolation vaive for MONITOR "'B" gage. MONITOR "B" gage 
pressure decreases t> zero, 


jh. Unlock and open test cell cover. 


ii. Reconnect test sctup as necessary to accomplish the following: (Do not re- 
move hand valves. } 


(1) PNEU OUTLET HIGH PRESS connected to LOW FLOW INLET and to 
U-2000 PSIG MON INLET. 


(2) LOW FLOW OUTLET connected to 0-600 PSIG MON "A" INLET. 

(3) PNEU OUTLET MEDIUM PRESS connected to 0-6090 PSIG MON INLET, 
ji. Close and lock test cel] cover. 
jk. Close gage Isolation valve ior gage or MEDIUM PRESSURE panel. 


jl. Turn PRESSURE REGULATOR. ov MEDIUM PRESSURE panel to INCREASE, 
slowly build up pressure as indicated o1 PRESSURE gage on PRESSURE/ 
TEMPEBATURE MONITOR panel until 2, 100-psig relief valve in MEDIUM PRES- 
SURE panel opens, SYSTEM PRESSUPIZED light comes on, Relief valve opens 
at 1,995 to 2,205 psiv, When a valve opens, turn PRESSURE REGULATOR 
POON MEDIUM PRESSURE panel to DECKUSASE until relief valve closes. Release 
i PRESSURE REGULATOR, 


SOT Le EO Ow Se. TL ieee ye Tet Tags Tats 


inxs. Close the 2 opened valves on VRESSURE/FLOW MONITOR panel, ALL 5 
yalyes on fhis panel are now closed. 


jn. ‘Purn PRESSURE REGULATOR on HIGH PRESSURE panel to INCREASE, 
Slowly build up pressure as Indicated on gage ou HIGH PRESSURE panel and TEST 
CK. MONITOR PRESSURE gage on PRESSURE/A P MONITOR panel until 1, 100- 
R psig relief valve In low-flow system of PRESSURE/FLOW MONITOR panel opens, 
Reet valve opens at 1, 045 to 1,155 psig. When relief valve opens, turn PRES-~ 

SURE REGULATOR on HIGH PRESSURE panel to DECREASE until relief valve 
closes, Release PRNSSURE REGULATOR. 


SO ce IR, Cetera 


Bx 
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jo. Turn PRESSURE REGULATOR on HIGH PRESSURE panel as necessary 
until 950 to 1, 000 psi is indicated on gage on HIGH PRESSURE panel and TEST 
CELL MONITOR PRESSURZ gage on PRESSURE/ A P MONITOR panei. 


jp. Check for zero leakage past SHUTOF." v«lve between LOW FLOW SHUT- 
OFF and PRESSURE MONITOR INLET valves cn PRESSURE/FLOW MONITOR . 
panel by observing pressure gage on PRESSURE/FLOW MONITOR panel for pres- 
sure increase. - 


jq. Check for zero leakage past LOW FLOW SHUTOFF valve on PRESSURE/ 
FLOW MONITOR panei by observing PRESSURE MONITOR "A" gage on LOW 
PRESSURE MONITOR panel for pressure increase. 


jr. Depress switch-lights 5 and 6. Upper lights © and 6 go off. 


is. Open LOW PRESSURE MONITOR "A" VENT vaive on LOW PRESSURE 
MONITOR panel. 


jt. Check operation of low-flow transducer by slowly opening LOW FLOW 
SHUTOFF valve on PRESSURE/FLOW MONITOR panel until ke-001. 000 is indi- 
cated on DIGITAL VOLTMETER, Close LOW FLOW SHUTOFF valve. Move 
toggle switch on DIGITAL VOLTMETER down. DIGITAL VOLTMETER is deener-f 
gized. ; 


ju. Close LOW PRESSURE MONITOR "A’' VENT valve on LOW PRESSURE 
MONITOR panel, 


jy. Turn PRESSURE REGULATOR on HIGH PRESSURE panel to DECREASE 
until 475-600 psi is indicated on gaye on HIGH PRESSURE panel and ‘TEST CELL 
MONITOR PRESSURE gage on PRESSUKE/ AP MONITOR panel. 


iw. Open LOW FLOW SHUTOFY valve and SHUTOFF valve between PRESSURE § 
MONITOR INLET and LOW FLOW SHUTO#F valves on PRESSURE/FLOW MONI~ { 
TOR panel, Pressure gage on PRESSUNE/FLOW MONITOR panel and MONITOR 
"A' prossure gage on LOW PRESSURE MONITOR panel indicate 575-600 psi, 


jx. Close gage isolation valve, inside console, for MONITOR "A" gage on LOW : 
PRESSURE MONITOR panel. : 


jy. Turn PRESSURE REGULATOR on HIGH PRESSURE panel to INCREASE. 
Slowly build up pressure, as indicated on cage on HIGH PRESSURE panel, TEST 
CELLU MONTIOR PRESSURE gage on PRESSURE/ A P MONITOR panel, and gage 
on PRESSURE/FLOW MONITOR panel until 6380-psig relief valve in MONITOR "A" § 
system in LOW PRESSURE MONITOR panel opens. Relief valve opens at 598-662 9 
psig, Opening pressure is monitored on gaye on PRESSURE/FLOW MONITOR i 
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a panel, When rellef valve opens, 1..tn PRESSURE REGULATOR on HIGH PRES- 

: SURE panel to DECREASE and vent aressure as indleated by TEST CELL MONI- 

7 TOR PRESSURE gage on PRESSURS:/ A P WIONITOR panel and gage on PRESSURE/ 
| FLOW MONITOR panel. 


- jz. Check for zero leakage past gage isolation valve for MONITOR "A" gage by 
g observing MONITOR "A" gage for pressure decrease. 


7 6c kka. ~Open gage isolation valve for MONITOR "'A" gage. MONITOR "A" gage 
pressure decreases to zero. 


kb, Open gage isolation valve, inside console, for gage on MEDIUM PRESSURE 


a panei. Gage indicates approximately same pressure as indicated on PRESSURE/ 
# TEMPERATURE MONITOR panel, 


BUC ke. «Turn PRESSURE REGULATOR on MEDIUM PRESSURE panel to DECREASE. 
y Vent pressure as Indicated on gages on PRESSURE/TEMPERATURE MONITOR 
MEDIUM PRESSURE panels. SYS‘TEM PRESSURIZED iight goes out. 


kd, Unlock and open test cell cover. 


8 ke. Olsassemble test setup and reconnect as necessary to accomplish the 
g following: 


i (1) Cryogenic hand valve on LNg standpipe connected to 0-2000 PSIG MON 
g@ INLET. (Use hose left in test cell [step ez] anda second cryogenic hose to 
B effect hook-up. ) 


(2) LN»y RETURN in test cell cornected to 0-60° PSIG MON "A" INLET, 


: (3) PNEU OUTLET MED PRESS connected to UN9 SUPPLY and LN g RETURN 
f outlets at rear of console, (To permlt closing test cell cover, utilize 0-8000 PSIG 
& UTILITY INLETS to supply pressure to outlets at rear of console. ) 


kf. Close LNg return valve inside console and below test cell. 
kg. Close and lock test cell cover. 


B kh. Turn PRESSURE REGULATOR on MEDIUM PRESSURED panel to INCREAS!. 
§ Slowly build up pressure as indicated on REG SUPPLY PRESS gage on MEDIUM 

f PRESSURE panel until 1, 325-psig re.ief valve in INo supply system opens. Relief 
a Valve opens at 1, 259 to 1,391 psi, as indicated on gage on MEDIUM PRESSURE 
pane}. When relief vaive opens, turr. PRESSURE REGULATOR on MEDIUM PRES- 
f SURF panel to DECREAS®, until relic. valve closes. 


a 06Ki, Turn PRESSURE REGULATOR on MEDIUM PRESSURE panel as necessary 
puntil 1,150 to J, 200 psi is indicated on gage on MEDIUM PRESSURE pane. 
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kj. Check for zero reverse leakage of check valve in LNo return system by 
observing MONITOR "A" gage on LOW PRESSURE MONITOR panel for pressure 
increase, 


kk. Wait 10 minutes, then check for zero leakage past LN9 SUPPLY valve by 
observing TEST CELL MONITOR PRESSURE gage on PRESSURE/ A P MONTTOR 
panei for pressure increase. 


NOTE 


The waiting period is necessary due to the large voh.me 
of the quid nitrogen storage tank. 


kl. Turn PRESSURE REGULATOR on MEDIUM PRESSURE pa.el to DECREASE } 
and vent pressure indicated on gage on MEDIUM PRESSURE panal. 


kun. Vent trapped pressure upstream of check valve in LNg supply line by open- E 
ing LN2g SUPPLY and LNog tank vent valves inside console and below test cell. 


kn, Unlock and open test cell cover. 


ko. Disecor et and remove test setup, including connections to rear of console, 
but do not remuve connectlon between LNg standpipe and (-2000 PSIG MON IN- 
LET, 


kp. Open hand valve connected to tee at top of LNg storage tank. 
kq. Close and lock cest cell cover. 
ier. Open VENT valve on PRESSURE/ A P MONITOR panel. 


ks, Connect facilily ines tu LNg SUPPLY and LNa RETURN connections on 
rear of console. 


kt. Supply facility helium pressure to console. Facility pressure 1s indicated 
on helium SOURCE PRESS gage on PNEU SOURCE CONTROL panel. A minimum 
of 1,400 psig is required for this test, 


ku. Supply facility liquid nitrogen to console and fill storage tank until 15-18 
inches 1s indicated on LNZ LEVEL gage. When required level ts reacned, close 
LN2 SUPPLY and LNg tank vent valves, inside console and below test cell, and 
VENT valve on PRESSURE/ A P MONTSOR panel. 


WARNING 


Do not allow any part of the body to come in contact 
with frozen or extremely cold material. Human tis- 
sue will freeze upon contact, causing serious, per- 
manent injury, 
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@ ky. Turn PRESSURE REGULATOR on LN2 TANK PRESSURE panel to JN- 
1 CREASE until REG SUPPLY PRESS gage indicates 1, 200 +40 psi. 


kw Open LNg TANK SHUTOFF valve on LNo TANK PRESSURE panel, 


s kx. Inspect liquid nitrogen tank system connections for leakage. No audible 
f igakage is allowable. 


gs 6 ky. $=If leakage is found at line connections or relief valve requires adjustment, 
7 drain LNg storage tank, depressurize pneumatic system, and allow system to re- 
f turn to ambient temperature before tightening connections or adjusting relief 

¥ valve, 


WARNING 


Loosening or tightening connections while system is 
pressurized or at a cryogenic temperature can resuit 
in serious injury to personnel and damage to equip- 
ment. 


; ka. Turn PRESSURE REGULATOR on LNg TANK PRESSURE panel to IN- 

3 CREASE. Slowly build up pressure as indicated on gage on LNg TANK PRESSURE 
panel and on TEST CELL MONTITOR PRESSURE gage on PRESSURE/ A P MONITOR 
a panel until 1,325-psig relief valve in LNg system opens. Relief valve opens at 

f 1,259 to 1,391 psi, as indicated on TEST CELL MONITOR PRESSURE gage on 

2 PRESSURE,’ A P MONITOR panel. When relief valve opens, turn PRESSURE 

| REGULATOR on LNg PRESSURE PANEL to DECREAS® until relief valve closes. 

8 Release regulator. 


f 6 ola. Dispose of liquid nitrogen remuining in LNg storage tank (approximately 2 
J gallons for each inch shown on LNo LEVEL gage) either by returning it to facility 
a supply ox venting it to atmosphere. To return liquid nitrogen to facility supply, 

fF perform steps lb through ld. To vent it to atmosphere, proceed to step le, 


lb. Prepare facility to accept return of liquid nitrogen. 
le. Open LNo return valve inside console and below test cell. 


s id. lucrease pressure in LNe system to overcome facility supply pressure. 

a Pressure increase can be accomplished by natural boiloff of Jiquid or by lurning 

# PRESSURE REGULATOR on LN»g TANK PRESSURE panel to INCREASE until re- 
f guuired pressure is reached. Monitor LNg system pressure on TEST CELI, 

| MONITOR PRESSURE gage on PRESSURE/A P MONITOR panel. When liquid has 
Abeen depleted as indicated on LNg LEVEL gage, close LNg return valve, 
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le. Open LNg tank vent valve inside console and below test cell, 


If. Close SOURCE SHUTOFF and LNg TANK SHUTOFF valve on LNg TANK 
PRESSURE panel. 


lg. Turn PRESSURE REGULATOR on LNg TANK PRESSURE panel to DE- 
CREASE until gage on LNo TANK PRESSURE panel indicates zero. Release 
regulator, 


lh. Close NITROGEN SOURCE SHUTOFF valve on PNEU SOURCE CONTROL 
panel. 


li, Open SYST VENT valve on SYSTEM SUPPLY panel. 


lj. Close SHUTOFF valves on LOW PRESSURE, MEDIUM PRESSURE, and 
HIGH PRESSURE panels, 


lk. Open all closed gage isolation valves. 
ll. Close cpened valves on PRESSURE/FLOW MONITOR panel. 


Im. Close facility nitrogen and helium pressure supplies. Nitrogen and helium : 
SOURCE PRESS gages indicate zero. 


In. When all pressure has been vented and SYSTEM PRESSURIZED iight is out, § 
close SYST VENT valve on SYSTEM SUPPLY panel. 


lo. Uniock and open test cell cover. 

Ip. Deenergize circuit breakers on POWER DISTRIBUTION panel, 

lq. When LNog storage tank has been depleted of all liquid nitrogen, as indicated} 
by melting of frost on lines, close LNo TANK VENT valve and disassemble test | 
Setup. Up to 8 hours may be required to boil off a half-full storage tank. 


lr. Energize circult breakers on POWER DISTRIBUTION panel, close and lock : 
test cell cover, and deenergize circuit breakers on POWER DISTRIBUTION panel. | 
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Change No. 9 - 15 August 1968 = 12 -55/12-56 
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-L0) 350 J203-M -C 
-m() 380 J203-L -d 
-T 207 TB1-49 =¢ 
J204-A 113 A2-1G “Al 
-B 114 AZ Us “fs 
ag a2 TB1-40 
-D 1iG A2-ld 
“KE 115 A2~ LT 


|G) Added on panels 9022510-11. 


18: Er meer 


R-~-3825-5 


Wire No. 


318 
100 
101 
319 


To 


Component 


and 


Terminal 


TH3~19 
A2-2G 
A2~2H 
TB3-21 
A2-2J 
A2-21 
TB3-20 
A2-7G 
A2-7H 
TBE-23 
Ag-7TT 
A2-7d 
TB3-22 
A2-8G 
A2~-8H 
TB3-23 
A2~BI 
A2-8J 
TB3-24 
A2-9G 
A2-9H 
TB3-24 
A2-9f 
A2-9J 
TB3-25 


Fleure 12-17. Electrical Control Panel Wire List (Shect £ ef 15) 
14-66 Chanre No. 4 ~- 19 July 1967 


arent 


R-3825-5 Section XU 


Volume { 
From To | From To 
Component Component Component Component 
and and and and 
Terminal Wire No, Terminal Terminal Wire No. Terminal 
CONNECTORS CONNECTORS 
J204-h 7 A2~10G J205-C 43 A2-6C 
-i 8 A2-10H -D 44 A2-6D 
~j 327 TB3-25 ~E 45 A2-6E 
~k 9 A2-10I “H 48 A2-6H 
~m i9 A2~10J ~J 49 A2-6I 
~n 328 TBI-26 -K 50 A2-6J 
-r 329 TB3-26 ~L 47 A2-6G 
~s 92 TBI-10 -P 42 A2~-6B 
at 91 TB1-1i “R 41 A2-6A 
“u 330 TB3-27 -5 179 Al-1I 
-V 90 TB1-12 ~T 46 A2-6F 
-W 89 TH1-13 -U 177 Al-1H 
~x 331 TB3-27 -V 176 Al-ay 
“V 88 TB1-14 ~W 175 Al-2J 
~Z 87 TB1-15 ~X 174 Al-2H 
~AA 332 TB3-28 ad 173 _ Al-~3] 
~BB 86 TB1~16 ~a 172 Al-3J 
~CC 85 TB1-17 ~b 171 Al-3H . 
~DD 333 TB3-28 “Cc 170 Al-4I 
~EE 84 TH1-18 -d 169 Al-4J 
-FF §3 TB1-19 =e 168 Al~4H 
~GG 334 TB3~29 -f 167 Al-5I 
~HR 93 k4 -g 166 Al1-57 
J205~A 188 32028 ge oe ae: 
-B 189 TB1-50 “L nee ato 
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Figure 12-17. lectrical Control Panel Wire List (Sheet 2 of 15) 
12-67 


Section XII R-3825-~5 
Voluine | 


arene er rr ey oh NE ee NY RS TEE TI vere tee ements = VRAIS NAC 


From To ¥rom To 
Component Component Component Component 
ard and and and 
Terminal Wire No, Terminal Terminal Wire No. Terminal 

CONNECTORS CONNECTORS 
1205-k 163 Al-~6u J211 (lug)  312BU A2-10B 
-m 162 A1-71 (a) 346 (a) 
“n 161 Al-7d J212-A 31 A2-7C 
-p 160 A1-8I -B 32 A2-7D 
-s 178 Al-1J -D 34 A2-1F 
J207-A 21 A2-8C GROUND STUDS 
-B 22 A2-8D E4 93 J204-HH 
-D 24 A2-8F 301 J202-C 
-E 23 A2-8E 342 TB3-30 
J208-A 11 A2-9C LIGHTS 
-B 12 A2-9D DSi-1 203 TB3-42 
ae = te “6 204 TB3-41 
-D 14 A2-9F 
~5 195 TB1-50 
-B 3 (4) -O1 196 J202-A 
-C 1-BU A2-10D ~C2 197 J202-B 
-D 2-BU A2-10F -C3 202 TB3-50 
-E 4 (b) DS3-1 284 DS3-2 
-F 2-RD A2-10E ~1 299 DS4-1 
J210-A 416 PS2-3 -2 236 52-A2 
2 284 DS3-1 
-B 317 PSz-4 oe 
-3 244 DS3-B2 
J2Z11 (pin) 12RD A2-10A -4 283 Al-1D 
5 228 'TR3-11 


(a) Connects shield ferrule of wire number 312 to wire numbev 1. 
(ob) Wire number i shield ferrule. = a ere —_ 
Figure 12-17. Electrical Control Panel Wire List (Sheet 3 of 15) 


12-68 


R-3825-5 Section XII 


Volume [ 

From To From To 
Component Component Component Component 
and and and and 
Terminal Wire No. Terminal Terminal Wire No. Terminal 

LIGHTS LIGHTS 

DS3-B1 237 TB1-47 DS5-Cl 272 Al~3A 
-L2 244 DS3~3 ~C2 274 Al1-3C 
-Ci 280 Al-1A -C3 273 Al-38 
ake ane athe DS6-1 287 DS6-2 
~C3 281 Al-1B 4 294 DS§-1 

DS4-1 285 DS4-2 ~1 295 DS10-2 
-1 292 DS3-1 ~2 287 DS6-1 
-2 293 DS5-2 ~3 247 DS6~-B2 
3 245 DS4-B2 ~4 271 Al-4D 
~4 279 Al-2D ~5 231 TB3~8 
~§ 229 TB3-10 ~Bl 240 'B1-44 
-Bl 238 TB1~46 -B2 247 DS6-3 
-B2 245 DS4-3 -Cl 2868 Al-4A 
-C1 276 Al-2A “CZ 270 A1~4C 
-C2 278 Al-2C -C3 269 A1-4B 
nee ant sian D871 288 DS7-2 

DS5~1 286 DS5-2 ~1 296 DS8~1 
~1 294 DS6-1 ~2 288 DS7~-1 
~2 286 DS5-1 -3 248 DS’ -B2 
-2 293 DS4-2 ~4 287 Ai-5D 
-3 246 DS5-B2 ~5 232 TB3-7 
~4 275 Al-3D ~Bl 24h TB3-1 
“5 230 TB3-9 ~B2 248 DS7-3 
-Bl 239 TB1-45 -Cl 264 Al-5A 
~B2 246 DS5-3 -C2 266 Al-8C 
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Figure 12-17. Blectrical Control Panel Wire List (Sheet 4 of 15) 
12-69 


Section AIL R-3825~5 


Volume I 
From To From To 
Component Component Component Component 
and and and and 
Terminal Wire No. Terminal Terminal Wire No, Yerrninal 
LIGHTS LIGHTS 
WS7-C3 265 Al-5B DS10-1 291 DS10-2 
DSB-1 289 DS8-2 “4 298 DS9-1 
~J 296 pS7-1 “¢ at DS10~1 
2 289 pse-1 “3 251 DS10-B2 
=§ 249 DS8--B2 ~4 255 Al-8D 
-4 263 Al-6D “5 220 TB3~4 
-Bl 242 TB3-2 ~B2 251 DS10-3 
-B2 249 DS8-3 ~Cl 252 A1-8A 
~Cl 260 A1-6A “C2 254 A1~8C 
-C2 262 Al-6C “C3 253 A1-8B 
C3 261 Al-6B xe 
M1-A(500) 110 A2-1D 
DS9-1 290 DS9-2 ~A(500)(1) 137 S12A-3 
al 297 DS8-1 -A(500)(J) 347 S12A-3 
-B(250) 109 A2-1C 
= S10-. 
. 208 DSA (250) 138 S12A-4 
“a 290 DSi-1 ~C(5C) 108 A2-1B 
-3 250 DS9-B2 -(50) 139 S12A~5 
«4 259 Al-7D ~D(COM) Lli A2-1k 
es -D(+com)(i) 142 $12B-10 
: 243 TB3-3 -B(+COM)G) 348 $12B~10 
-~B2 250 DS9.-3 M2-A(150) 97 A2-2D 
ob | 256 ALTA ~A(150) 104 Si3A-3 
C2 258 Al-"C ~B(75) 96 A2-2C 
-C3 257 A1-78 


(i) Deieted on panels 9022610-11, 
(j) Added on panels 9022610~11. 
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Figure 12-17, Electrical Control Panel Wire. List (Sheet 5 of 15) 
12-70 Change No. 4 ~ 19 July 1967 


R-3925-5 Section XIT 


Volume I 
From To From To 
Component Component Component Component 
and and and and 
Terminal Wire No. Terminal _|__ Terminal = Wire No. — _ Terminal 
METERS PATCH- BOARDS 
Mi2~B(75) 106 S13A-4 Al-2F 145 A1-3F 
~€(30) 95 A2-2B -2G 151 Al-1G 
~C(30) 106 SI3A-5 ~2G 152 Al-3G 
-D(-1.OW) 98 $13B-3 ~Olt 174 J206-X 
~D{-LOW) 99 A2-2F 21 176 J205-V 
PATCH-BOARDS 2 eo 
Aiw1A , 280 DS2--C1 A1-3A 272 DS5-Cl 
-1B 261 DS3-C3 = ae ae 
-1C 140 A1-1E oe a ora 
-1C 282 DS3-C2 dh oie DSi G2 
1D 283 DS3-4 -3D 275 DS5-4 
-1E 190 Al-1C -3E 182 Al-3C 
“Ls 144 Al-2F -3F 145 Al-2F 
1G 151 A1-2G -3F 146 Al-4F 
“1H 177 J205-U “ea ree fie 
-ty 179 J208-§ -3G 153 Al-4G 
“ts 178 3205-8 ae ne oe 
7 ~3] 173 J205-2Z 
Al-2A 276 DS4-C1 35° 172 J205-a 
-2B 276 DS4-C3 
2c 181 AL-28 A1-4A 268 DS6-Ci 
20 278 D84-c2 -4B 269 DS6-C3 
2D 279 DS4-4 -4C 183 nae 
OE 181 A1-2C -4C 270 DS6-Cz 
-2F 144 Al-1LF 


re ere errr i HE i tl ee ar ge SR AEA PileAD at Het ON 


a a etn are rR eR 


Figure 12-17. Electrical Control Panel Wire List (Sheet 6 of 15) 
12-71 


Section Xi H-3625-5 
Volume [I 


a A EE EY ae NA poe SEAS km Ri ae OPENS ta 


From T'o From To 
Component Component Component Component 
and and and and 
Terminal Wire No. Terminal Terminal Wire No. Terminal 


PATCH-BO ARDS 


Reed ane One ee ee ge 


PATCH BOARDS 


AL-4n 271 DS6--4 Al-6C 262 DS3-C2 
~4F 183 A1-4C -6D 263 pse-4 
~4¥" 146 A1-3F -6E 185 A1-6C 
~4y 147 AL-5¥ -6F 148 AL~SF 
“4G 153 Al-3G “OF 149 AL-TF 
“4G 154 A1-5G -6G 188 A1-5G 
~4H 168 J205-¢ -6G 156 AL-1G 
~4] 170 J205-¢ -61 164 1205-5 
~4J 169 J205-a -6J 168 J206-k 

Al-5A 284 DS7-C1 AL-TA 256 DS9-C1 
-5B 265 DS7-C3 1B 257 DS9-C3 
~5C 184 AL-5E A1~TE 
-8C 266 DS7-C2 DS9-C2 
-5D 267 DS7-4 Dso-4 
-5E 164 AL-5C AL-7C 
-5F 147 A1-4F AL-6F 
-5F 148 Al-OF AL-8F 
~5G 154 Al-4G AL-6G 
-5G 155 Al-6G Al-8G 
-5H 165 J205-h J205-m 
~5I 167 J205-£ J205-n 
-55 166 J205-g pai0<e% 

Al-GA 260 DS8-C1 DS10-C3 
~6B 261 DS8-C3 AL-BE 
~6C 185 AL-GE DS10-C2 
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Figure 12-17. Electrical Control Panel Wire List (Sheet 7 of 16) 
12-742 


ED Sy ee ARTO cr ASDA ee 


From 
Component 
and 
Terminal 


mre 


PATCH-BOARDS 


Al~-8D 295 
~BE 187 
-BF 150 
~B8G 157 
~BI 160 
~8J 169 

A1-9A 12h 
-9B 1232 
-9C 123 
-9D 124 
“9D 219 
~9E 124 

9 125 
-OF 125 
“9G 127 
~9U 127 
~OH 128 
~91 128 
~9f 129 
-9J 129 

Al-10A 117 
~10B 118 
-10C 119 
-10D 120 
~10D 136 
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Figure 12-17. Electrical Control Panel Wire List (Sheet 8 of 15) 


Component 


Wire No. 


A NRRL Rae PS LY RG ML, FOR Oe a eee ALS Ot Bt 


R-~3825-5 
Yolume I 


To From 


and and 
Terminal Terminal 
DS10-4 A1-10E 
Al-8C ~lOER 
AL-7F ~1OF 
Al="G -10G 
J205-p ~ LOH 
J205-r ~1O1] 
811-2 ru 
11-3 -101 
S11-1 ze 
Al-9E A2-1A 
TB3-4 ~1B 
Ai-9D ~1C 
Al-9F ~1D 
Al-9E ~1E 
Al-9H ~1F 
Al-9G -1G 
Al1-9J -1H 
A1-9H ~i 
Al-9J ~lJ 
Al-91 oak 
S11-5 -2B 
$11-6 -20 
S11-4 -2D 
TB3~14 ~25 
Al-10E ~2F 


Component 


Wire No. 


2 Par men Nan OREM P Nhat LARA nal hl tated mete ma 


435 
136 
135 
133 
132 
133 
131 
132 
131 


107 
108 
109 
110 


112 
M13 


115 


Section XU 


A a A AL LE TS TC SS 


Component 
and 
Terminal 


AL-10F 
Al- itn 
AL-LOE 
Al-10H 
Al-101 

Ai-LOG 
Al-10J 
Al-10H 
Al~-101 


S12A-C 
M1~C(50) 
M1-B(250) 
M1-A(500) 
M1-D(+COM) 
M1-LB(+COM) 
J20 4-A 
J204-B 
J204- 
J204-D 


S13A-C 
M2-C(30) 
M2-B(75) 
M2-A(150) 
S13B-C 
M2-D(-LOW) 


oe SU RCNA Bd SLSR RL AREER, CATO? ABTA ate 


Section XU R-3825-5 
Volume I 


a er te ren sna ey Rat 


A ite EE oo ee SA He 


era AE thre 


From To Fron To 
Component Component Component Component 
and and and and 
Terminal Wire No, Yerminal Terminal Wire No. Terminal 


ae or er eR ET Sa Ao 


ete 


a ll EP a 


PATCH-BOARDS PAT'CH-BOARDS 


A2~-2G 100 J204-G A2-5A 7 TBI-34 
-2H 101 J204-H -5B 56 TB1-35 
2} $02 3204-L ~5C 56 TB1-36 
-2d 103 3204-K -5D 54 1-34 

A2-3A 17 Ti1-14 re Be ieee 
-8B 16 TBI-15 ne ia eee 
-3C 75 TB1-16 ais ix ees 
-30 14 TB1-17 eet 58 TBI-92 
~3E 1 TB1-18 no - ieee: 
~3F 72 TB1-19 =H 1 vetoes 
-3G 78 TB1-13 A2-6A 4i J205-R 
-3H 79 TB1-12 -6H 42 J205-P 
a1 80 TB1-11 -6C 45 J205-C 
-3d 61 TB1-10 -6D 44 J205-D 

A2-4A 67 TB1-24 sy av Jepeee 
ae i eeu -6F 46 J205-T 
-4C 65 TB1-26 Bud 2 ahi 
-4D 64 T'B1-27 — es ime 
e 5 nee -6H 48 5205-1 
~4F 62 TB1-29 si ie ies 
~4G 68 TB1-23 set er ee 
-4H 69 TB1-22 A2-7A 35 A2-7C 
AI 70 TB1-21 ~1B 36 A2-7G 
a5 71 TB1-20 “70 3 J212-A 
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Figure 12-17, Electrical Control Panel Wire List (Sheet 9 of 15) 
12-74 


a ETE TE ee A 


From 
Component 
and 


Terminal Wire No. 


EE EE Cr a rte 


PATCH-BOARDS 


A2-7C 35 
~TD 32 
-TE 33 
“Te 34 
“TG 36 

7G 37 
TH 38 
~7 39 
~TJ 40 

A2-8A 25 
~8B 26 
-8C 2k 
-8C 25 
~8D 2 
~8E 23 
-UF “4 
“8G 26 
-8G 27 
~8H 28 
-8! 29 
~8J 30 

A2-9A 15 
-9B 16 


Pt eer me ah rare ree 


K-3825-5 Section XTI 


Volume I 
to ~—olFromtt—i‘é™SC*rC 

Component Component Component 

and and and 
Terminal Terminal Wire No. Terminal 

PATCH-BOARDS 

A2-TA A2-9C 11 J208-A 
J212-B -90 15 AZ-9A 
fAl2-C -9D 12 J208-B 
V212+9 -Ok 13 J208-C 
A2-"TE ~oF 14 J208-D 
J204-N ~9G 16 A2-9B 
J204-P ~9G 17 J204-b 
1204-8 -~9H 18 J204-c 
J204+T -9] 19 J204-e@ 
A2-8C: ~OJ 20 J204~f 
AZ-8G A2~-10A 312RD J211(PIN) 
J20T-A ~10B 312BU J211(LUG) 
A2-8A ~10C IRD J209-A 
J207-B -10D 1BU J209-C 
J207-E -10E 2RD J209-F 
J207-D ~10F 2BU J209-D 
A2-8B ~10G 7 J204-h 
J204-V - 10H 8 Jand-i 
J204-W -101 ) J204-k 
J204-Y ~10d 10 J204-m 
J204-Z (h) 3 J209-B 
A-29C (c) 4 J209-E 
A2-9G (a) 346 (a) 


{a) Connects shield ferrule of wire number 312 to wire number 1. 
(b) Wire number 1 shield ferrule. 


Ac) Wire number 2 shield ferrule. 


Figure 12-17%. Electrical Control Panel Wire e List (Sheet “10 of 15) 


12-75 


Section Xtl R- 3825-5 


Volume I 
F rom” To From To 
Coinponent Component Component Component 
anc and and and 
_ferminal Wire No. Terminal Terminal Wire No. __ferminal | 
POWER SUPPLY “RESISTORS 
PS82-1 314 TB3-49 R4 (Comected across $12B-10 and 
-2 315 DSI-5 81213-c) 
“8 316 J210"A R45 aa across TB1-23 and 
i‘ ST FetowB | SWITCHES. 
BRIDGE Bs C'TIETER | S2-Al 205 $2-Bi 
Red oe 113-37 a 095 TA1«4a 
Yellow(d) -- TB3-38 AD 936 D§3-2 
Yellow(4) ze YB3-40 -Bl 905 S2-Al 
(Unmarked) -- 1'B3-39 ~B2 201 J202-F 
RELAYS Sil-1 123 A1-9C 
K-70) 357 TB2~8A -9 121 A1-9A 
~12() 356 TB2-1A -3 122 A1-5B 
xf) 351 TB1-30 4 119 A1~10C 
~X1(j) 352 TB2-10A 4 117 err 
~x2f) 353 TB2-10B 6 118 Al=108 
-x2() 354 TBSoD S12A-2 140 S12A-3 
STEDISTORE ~2 141 $128~2 
Ri ea across TB3-41 and _3(3) 137 ot 
RZ (Connected across TB3<42 and sll) a MEAD) 
TB3-50) ~3 140 812A-2 
R3-A(L) 200 J203-¥ -4 138 M1~-B(250) 
~A(L) 206 R3-B(C) ~5 139 ML-C(50) 
~B(C) 206 R3-A(L) -C 107 A2-1A 
~C(R) 199 3 203-Ks 


(d) Relationship of leads and TB3 terminals is optional. 
(i) Deleted on panels 9022610-11. 
‘j) Added on panels 9022610~-11,. 
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Fipure 12-17. Electrical Control Panel Wire List (Sheet 11 of 15) 
12-76 Change No. 4- 19 July 1967 


techn adeadelittabeetinameimaainiat 


rer Ata ie Kee 


A De ST PENANCE ASN AORN tie 


R-3825-5 
Volume I 


Section XJ] 


From To From To 
Component Component Component Compo .ent 
and and and and 
Terminal Wire Ni, Terminal Terminal Wire No. Terminal 
SWITCHES TERMINAL BOARDS 
$12B-2 141 S12A-2 TB1-14 88 J204~-y 
~1o(1) 142 M1-D(+COM) “45 76 A2-3B 
~10(3) 348 M1-D(+COM) ~15 87 J204-z 
-10 aie R4 -16 15 A2-3C 
-C ax R4 -16 86 J204-BB 
S13A-3 1n4 M2-A(150) “al ie A2-3D 
ad 105 M2-B(75) -18 13 A2-3E 
“5 106 M2-C(30) -18 84 J204-EKE 
S13A-C 94 A2-2A ~19 72 A2-3F 
-C 305 TB3-38 “19 83 J204-FF 
S13B-2 308 TBS~-40 ~ 20 71 A2-43 
~3 98 M2-D(-LOW) ~20 126 TB1-21 
-3 309 S13B-4 -21 70 A2-4] 
-4 309 S13B-3 -21 126 TB1-20 
“4 310 S13B-5 ~22 69 A2-4H 
am 310 S13B~-4 ~22 130 TB1-23 
“5 311 TB3-39 "23 68 A2-4G 
-C 307 A2-2E ~23 130 TB1-22 
TERMINAL BOARDS a oe R5 
TB1-9 143 TB1-49 ~ 24 67 A2-4h 
-9 300 J202-H Sas 134 TBL~25 
~10 8! A2-35 es a Ro 
-10 92 J204~s "ee ee A2-4B 
“it 91 J204-t ~25 158 TB1-26 
~26 158 TB1-25 
~12 90 J204-v “27 64 Ad-4D 
“13 78 A2-3G 
-13 89 J204-w 
“14 77? A2-3A 


(i) Deleted on panels 9022610-11, 
(j) Added on panels 9022610~-11, 
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Figure 12-17, Electrical Control Panel Wire List (Shect 12 of 15) 


Change No, 4-19 July 1967 12-77 


Section XI R-3825-5 
Voiume I 


ad 


A I ree RET Alta nan 


re re Rr LT NAD Ahh RR NS A OORT EAT STO AAAS SO 


From To From To 
Component Component Component Component 
and and and and 
_Terminal Wire No. — _ Terminal _ Terminal _ __ Wire No. _ Verminal 
TERMINAL BOARDS. TELMINAL BOARDS 
TB1-28 63 A2-4b TB1-44 215 TB1-46 
28 304 TB1-%9 ~44 240 DS6-Bi 
~29 62 A2-4F HAS Zit TB1L-47 
~29 304 TBL-28 “45 212 TB1-43 
~30 61 AQ~ oJ ~AS 239 DS5-Bl 
i ~30(5) 381 K1-XK1 -46 245 TB1-44 
-31 60 A2-5d1 ~46 216 TR1-48 
se | BE 
a + 47 211 TBi-45 
“34 ve Ad-5A -47 237 DS3-B1 
35 56 A2-5B ~48 216 TB1-46 
-36 55 A2-5C -48 235 S2-Al 
-37 54 A2-5D -49 143 TR1-9 
~37(i) 355 TB2-1A -49 207 J203-T 
~3R 53 A2-5E -49 208 TB1-47 
~39 52 A2-5F -50 189 J205-B 
§ Ss ~39(3) 358 TB2-8A ~50 490 3202-D 
-40 51  A2-6F | ~50 195 DS1-5 
-40 82 3204-C TB2-1AC)) 355 TB1-37 
“44 213 TB1-43 | ~1a() 356 K1-12 
-4] 218 DS1i0-B1 | ~ 1p) 359 TB2-3A 
~42 198 TB1-43 Ba = a 
Be ip ais -3a()) 358 TB1-39 
-19 A) 352 KI-X1 
ae ae iatraits -1onG) 388 K1-X2 
ae aM TBI-dS | yB3-4 241 DS7-Bi 
nee ate cei: -1 343 TB3-3 
-44 a4 TB1i-42 ay 344 TB3~2 
~44 215 TR1-46 ~2 242 DS8-B1 
“2 344 TB3-1 


q Gj) _Added'on panels 9022640-11, 
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Figure 12- 17. Electrical Control Pane! Wire List (Sheet 13 of 15) 
12-78 Change No, 4 ~ 19 duly 1967 


erence or emer eres 


R- 3825-5 Sercion XI 


Volume I 
From To From To 
Component Component Component Component 
and and and and 


eT I np er em le a Loree trem 


1 ee ee ee em eee 


TARMINAL BOARDS: TERMINAL BOARDS 


TR3-2 340 THi-42 
~3 243 DSg-BL 
“3 34n Vh3-1 
~4 419 Al-9bD 
~4 neg DSLO-5 


TH3-11 225 TB3-9 
“1 228 DS3--5 
-12 209 3203-G 
“12 224 T1310 
“12 299 J202-G 
-14 120 A1-10D 
“14 302 J203-H 
~19 318 J204-F 
~20 320 J204-M 
“21 319 J204-J 
“Od 321 3204-U 
~23 322 1204-R 
-23 223 J204-X 
“23 335 TRA-25 
~24 92.4 J204-a 
-24 325 J204-d 
“24 34] 13-26 
BS 326 J204~g 
25 327 5204-j 
-25 338 TB3-27 
~25 335 TD3-23 
-26 528 J3204-n 
~26 329 1204-7 
26 340 TBI-28 
-26 341 TB3-24 


Terminal Wire No. Termina) Terminal __Wire No. | Terminal 
4 221 TE3~6 | 
“5 222 TB3-7 
8 234 DSO-§ 
5) 354 KI-X2 
6 224 TR3-4 
-6 222 TB3-8 
att 9.33 DS8-5 
i 226 TB3-9 
-" 227 TBS-5 
-7 232 DST-5 
“8 ang. TB3-6 
~t 206 T'H3~10 
~a 231 DS6-5 
af 225 TB3-11 
a) 226 VRS-7 
-Y oat DS6<h 
-19 Oty "3-13 
ati) 225 "CB3-8 | 
1G 224 YBS- 4s | 
-10 229 084-5 | 
“11 214 TH. 10 | 


& Gy Added on “panels 9022010~ 11, 
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From To From To 
Component Component Component Component 
and and and and 
NI ass ll 
TERMINAL BOARDS. TERMINAL BOARDS 
TB3-27 330 J204-u TB3-38 -~ (f) (a) 
“27 331 J204-x ~39 $1) $135-5 
-27 336 TR3-25 ~3Y ~ a (g) 
~2T 337 'B3-29 -40 308 Si3B-2 
“28 332 J204~ Ab ~AQ “ (lx) (d) 
“ab 333 J204-DD | ~AL 204 DSI-3 
-a8 339 TB3-30 ~4) -- Rk 
-28 340 TH3~-26 | -42 203 DS1-1 
-29 334 J204-GG | “42. ~~ R2 
~29 337 TB3-27 -47 192 JA0L-A 
“29 338 TRS -30 ~47 194 J203-A 
«40 338 TB3-29 -47 210 TB3~49 
~ 30) 339 TB3-28 ~49 ue TB3-47 
-30 342 4 ~49 314 PS2-1 
~37 306 BIBA-3 ~49 _~ Ri 
-37 - {e) - 50 2602 DS1-C3 
-38 305 SL3A-C ~50 " Re 
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{ci} Relationship of leads and T'B3 terminals is optional. 
(e) Bridge rectifier, red lead. 

(f{) ridge rectifier, yellow lead. 

(zg) Bridge rectifier, unmarked leau. 


(h) Bridge rectifier, yellow lead. 
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Figure 12-17. Electrical Control Panel Wire List (Sheet 15 of 15) 
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igure 12-18. Ejectrical Cable Wiring Diagrams (Sheet 1 of B) 


12-81 


Section XII R-3825-5 
VYolume I 


a A RY ta NE EE ER Oe Le LN Ar a hee race MY OWE Lis ARNO al tem WEIL rh Tl 


& i z=. a 
seein fo ammeen— hem gona emer re rereras emefi i pz Vaio RO) 
fa @ ae 
2 as a ar rm mem hn SEL ry fe) 


9022805 


P3i\ 


or Noreen eewcenraetinnteecnnie 9 ae a B 
3 aa 3 atieeeeet centres 6 
; ———-—- 4 |p 
&/ 
a eas C 


9022407 


9722603-W-1 
| aeatitehenhinteal 


ME ted rere y deterrent Aetna talc ee or 


arareneren: OS A te rr A ne eit 9 


Figure 12-18. Electrical Cable Wiring Diagrams (Sheet 2 of 8) 
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Figure 12-18. Electrical Cable Wiring Diagrams (Sheet 3 of 8) 
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. OF THE SAME IDENTIFICATION IN MOTH CONNECTORS: 
r (CABLES WITH SHIELDS ARE WIRED AS SECIWN. } 


3 CABLE PART NUMBER PINS WIRED TO SHIELD 
sent ens 24 ~{i2b--9 DORREIS - 
E 


£ 
4 90225195 F212-D 
P592-GUARY 


2022822 P404-19 
9022620 P40%-1) 


8022609 9022690 p208-D 
. P4o?-D 


& THE FOLLOWING CAULES ARE WIRED BETWEEN PMB 
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Figure 12-18. Electrical Cable Wiring Diagrams (Sheet 4 of 8) 
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Figure 14-18. Electrical Cable Wiring Diagrams (Sheet 5 of 8) 
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THE FOLLOWING CABLES ARR WIRED BETWEEN PINS 


OF THE SAME IORNTIFIC ATION IM BOTH CONNECTORS: 
(CABLES WITH £HlELN ARE WIRED AS SUICWN, ) 


CADLS. PART H'UMBERS REMARNS 
$O28E33 -- 
4027634 -« 
9922 15 PI2 PING £, F, AND G ANK HOT WIRE! 
POSSI P13-B 18 WIRED TO SHIELD 1it{-18D, 


PIS-8 [S WIRED TO CHIELD 361)-2R0, 
PS09-5 18 WIRED TO SHIZLD 19U-IRD, 
Pabe-£ S WIRED TO SHIELD 3RU-aRD. 
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gure 12-18. Flectrical Cable Wiring Diagrams (Sheet 6 of 8) 
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Electrical Cable Wiring Diagrams (Sheet 7 of 8) 
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The following cables are wired between pins of the same identification in both 
connectors: (Cables with shields are wired as shown.) 


Cable Part Number Remarks 
9022639 ~- 
9022642 ais 
9022644 P209-C is wired to shield 1BU-1RD. 


P207-F is wired to shield 2BU-2RD. 

P207-G through P207-R are not wired. 

P302-C is wired to shield 1BU-IRD. 

P303-C is wired to shield 2BU-2RD. 
9022648 Pin A phase. 

Pin B neutral. 

Pin C ground, 


9022649 | at 
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Figure 12-18. Electrical Cable Wiring Diagrams (Sheet 8 of 8) 


12-46. CALIBRATION REQUIREMENTS. 


12-47. The consvle pages, flowmeters, voltmeter, and ammeter must be checked 
against a known standard to determine their accuracy, Calibrating procedures 
and requirements are given for the ternperature indicators. Operating and serv- 
icing manuals supplied with the console contain calibration requirements for the 
digital voltmeter and oscilloscope. 
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12-48. CHECKING PRESSURE GAGES. See figure 12-18A for pressure gage 
calibration check requirements. <A)) gages listed in figure 12-18A are used in 
pneumatic systems, 


(a)q 


aL Ee ae creer: 


Test Standard’ “ B 
Part Range/Accuracy Minimum Accuracy§ 


Number Nomencjature (4 Full Scale) (+ Full Scale) 
19-9021929-3 SOURCE PRESS 0- 10,09 psig 0, 8% 
“aA 
19-9017879-2 SYST SUPPLY PRESS 0-10, {00 sie 0.8% 
wie) 
GOLSTTTASX2 REG SUPPLY PRESS 0-6, 000 psig 0.1% 
Pie (0. 25%) 
$9-9021929-3 REG SUPPLY PRESS ae 000 psig 0.1% 
0. 25%) 
19-9021929-1 REG SUPPLY PRESS 0-160 psig 0.1% 
(0. 25%) 
19-9021928-2 TEST CELI, MONITOR 0-2, 000 psig 6. 04% 
PRESSURE (QO. 1%) 
19-9021934-1 PRESSURE DIV FEREN- 0-60 psi 0.2% 
TIAL (0. 5%) 
19-9021928-1 PRESSURE/ FLOW 0- 1,000 psig 0, 04% 
MONITOR (0.1% 
19-9021929-2 PRESSURE MONITOR "A" 0- 600 psig 6.1% 
(0. 25%) 
19-9021929-2 PRESSURE MONITOR "RB" 0- 600 psig 0.1% 
(0. 25%) 
19-9021928-3 PRESSURE 0-6, 000 psig 0.04% 
(0. 15} 
19-9021929-4 REG SUPPLY PRESS 0-1, 500 psiy 0.1% 


(OQ. 25%) 


fa) Range of test standard roust be at least 100% but not more than 125% 
of range of instrement being tested. 


Figure 12-18A. Pressure Gage Calibration-Check Requirements 
12-49. CHECKING PLOWMETER. Flowmeters must be checked for accuracy 
using helium or gaseous nilropen that meets requirements Fee in Section | 
as the pressurizing agent. flowmeter must he accurate Qwithm @ pereent of full 
scale), Flowmeter being checked must indicate within specified degree of 
accuracy, otherwise calibrate or replace it with a flowrneter that is within speei- 
fied degree of accuracy. 

12-50. (Deleted) Gi 
12-51. CALIBRATING OSCILLOSCOPE. The oscilloscope must be caljbration- 
tested as outlined in the Model 120B (Hewlett Packard Co) operating and servicing 
manual stored in the components test console. 
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12-52. CALIBRATING DIGITAL VOLTMETER. The digital voltmeter must be 
calibration-tested as outlined in the Model DY2401B (Dymec Division of Hewlett 
Packard Co) operating and servicing manual stored in the compo.ents test 
console. 


12-53. CHECKING VOLTMETLIRS AND AMMETER,. The voltmeters and aim- 
meter must he checked lo ensure an accuracy of 0. 5 percent of full scale. These 
instruments need not be removed fron: panel to be tested, since the test values 
can be applied to the instruments using a patch-board. To determine necessary 
patching, see figure 12-10. Noting positive or negative value of connection D for 
each instrument reveals the required current flow. The valve opening percent 
meter must be checked to ensure an accuracy of 2. 5 percent of full scale. Test 
values are applied to the meter calibrate jacks on the face of the panel. (The red 
jack is positive. ) 


12-54. CALIBRATING TEMPERATURE INDICATORS, Information for calibrat- 
ing channel number 1 is not supplied, since the camponents necessary to utilize 
the channel are not incorporated in console. Procedures are identical for cali- 
brating channels 2 (low-flow) and 3 (high-flow), except for the position of the 
CHANNEL SELECT switch, the temperature transducer utilized, and the poten- 
tiometers adjusted. The following procedures calibrate channel 2; to calibrate 
channel 8, substitute 3 posilion of CHANNEL SULECT switch, P18 temperature 
{ransducer, and number 3 SENS ADJ. and ZERO ADJ. potentiometers, 


a. Obtain universal test lead kit 699 from components adapter set 9016796 and 
equipment capable of providing a controlled temperature environment of 30° to 
35 Fand 95° to 100° F and measuring these temperatures to an accuracy of U F. 
h. Prepare console for electrical use (paragraph 12-27). This procedure does 
not require power at the 115 VAC 30 AMP electrical outlets; therefore, CIRCUIT 
BREAKER on test cell utility panel need not be depressed. 


c. Momentarily depress ON-STANDLY switchlight, ON light goes off and 
STANDBY light comes on. 


do Turn VOLTS RANGE SELECT switch on ELECTRICAL CONTROL panei to 
(0-75), 


ue, Pullout ELECTRICAL CONTROL panel. 


f. Obtain suitable test leads and probes from universal test lead kit and inter- 
connect OUT + terminal of PS2 power supply to A2-2A, and OUT - terminal tu 
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A2-2E. Do not remove existing leads to PS2 power supply. Make electrical 
contact to these connectors by inserting probe between plastic sleeve and elec- 
trical lead and contacting metallic partion of connector. 


g, Momentarily depress ON-STANDBY switchlight on ELECTRICAL CONTROL 
panel. STANDBY light goes off, ON light comes on, and VOLTS meter must 
indicate less than 30 volts. If VOLTS meter indication is greater than 30 voits, 
adjust PS2 power supply until VOLTS meter indicates less than 30 volis. (Ad- 


justment screw for PS2 power supply is accessible throvgh small hule below 
IN and OUT connections. ) 


h. (Deleted) 
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i. Turn VOLTS RANGE SELECT switch on ELECTRICAL CONTROL panel tu 
1D (0-30). 
i, Check VOL'TS meter. Meter must indicate 27.5 to 48.5 volts. Adjust power 
supply to obtain required reading. 

k. Momentarily depress ON-STANDBY switchlignt. OWN light goes off, STAND- 
BY light comes oa, and VOLTS meter indicates zero. 

1 Hemove fest probes. 


m. Close ELECTRICAL CONTROL panel, 


un. Morentarily depress ON-STANDLBY switehlight. STANDBY light goes off 
and OW Het comes on, 

Oo. ftemave low-flow comperature trausducer (P15) and subject it to an envirun- 
ment ef $0? lo 39° FE. Protect opened port from contamination. 

». Move CHANNEL SELECT switch te 2. 

q. Agjus. ZERO ADI. wumber 2 potentiometer as required to obtain same 
fempeerunce reading as indicated on calibration equipment. 

t. [yerease temperature applied to transducer to 94° to 1007 PF, 

3, Adjust SINS ATI. number 2 potentiometer as required to obtain same tem- 
perature icadhiuy as indicated on calibration equipment, 

SA, aubticate (Method VII, section 1) temperature transducer packing with 
Inbeicant prease RP%140-012 (Rocketdyne) and inseall packing on temperature 
{ransducer, 

$B. Lubricate (Method ', section I) temperature transducer buss with lubricant 
vrease RBU140-012 (Rocketdyne). 

t. Reinstall temperature transducer. Torque temperature transducer to 180- 
200 inch=pounds. 

u. Repeat steps o through t, substituting (P18) for (P15) in step o, and 3 for 2 
in steps p, q, ands, 

v. After cudibration, seal by any locally acceptable method, power supply PS2 
adjustment serew and ZERO and SENS ADJ, potentiometers for channels 2 and 3. 


Ww. Pressuvize LOW FLOW and HIGH FLOW systems with helium to 960-980 
psig and check toe leakage at trausducer-to-boss parting surfaces. Use leak-test 
compound (MSC. SPEC-364), No leakage is allowable as indicated by ansence of ff 
bubble scowth over a S-minute period, 


12-55, *OLLING HYDRAULIC RESERVOIR, 


(2-50, Add Kel-i No. 10 heavy oi] (Minnesvia Mining and Mfg) to the hydraulic 
reservoly whon Muid level is not visible in reservoir sight gage. 


a. Disconnect line between WYD RESERVOIR VINT outlet and hydraulic cres- 
ervor al veservoir. 
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b. Add fluid to reservoir through opeied port until level of fluid is visible in 
sight gage lucated on end of reservoir. 

ec. Connect hydraulic reservoir vent line to reservoir. 

d. Torgue vent line coupling nut to 135-185 inch--nounds. 
12-57, PREPARING FOR STORACE, 


12-58, the ccnsole is lu be relocated for storage, it is recommended that the 
console : stored jin a sheltered arca to prevent undue contarnination and corrosion. 
The control console and test cell must be separated to enable the console to be 
moved (paragraph 12-59), 


a. Close test ecll cover. 

b. Ensure that all connections are pressure-capped. 

c. Enclose control console and 278 units of desiccant (MIL-D-3464) within nois- 
ture pruof barricr material (MU.- B-131, Cluss 1), or equivalent and containing a 
huinidity indicator 827526 Qlumidial Co) or equivalent. Seal at bettom cde. 

d. Enclose test cell and 360 units of desiccant (MIL-D-3464) within moisture 
proof harrier materia: (M{IL-B-131; Clauss 1), or equivalent, and containing a 
humidity indicator 827526 (Humidial Co) or equivalent, Seal at bottom cdge. 
12-59. DREPARING FOR SHIPMENT. 

12-60. The components tes! console test cell and control console must be sepa- 
rated to enable it to be moved or shipped. The oscilloscope panel must be re- 
moved for shipping. 

a. Close test cell cover. 


b. Remove blank panels above POWER DISTRIBUTION panel aad below test cell 
utility panel. 


c. Disconnect 2 tube assemblies from LNg LEVET, indicator page and cap open 
ports. 


d. Disconnect 2 electrical plugs P36 and P37 trom receplacles J36 and J37. 
e. Remove test cell utility panel. 


f. Reraove clamps securing tube assemblies (figure 12-5). Store in console 
storage drawer. 


g. Remove interconnecting tube assemblies (figure 12-5) between pneumatic 
console and test cell. Cap all open tube assemblies. 
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h. Store interconnecting tube assemblies in console storage drawer. 
i. Disconnect electrical connectors P701, P702, and P?03 from receptacles on 
control console bracket. Cap receptacles and connectors and secure wire har- 
nesses. 


j. Remove clamp Securing oscilloscope power supply cord. 


k, Disconnect oscilloscope power supply cord from receptacle J604B on side 
strut of pneumatic console. 


1. Disconnect electrical plugs P302 and P3045 from oscilloscope receptacles, 
m. Remove oscilloscope panel from console. 


n. Disconnect and store facility power cables from receptacle J7 and J8 and 
store in console storage dvawer. 


o. Disconnect 2 facility pressure tube assemblies and store in console. Fittings 
on facility tube assemblies are necessary for reinstallatiun of console. 


p. Disconnect vent lines from HYD RESERVOIR VENT, DECK DRAIN, UNg 
RETURN, and LNg VENT Jines at rear of test cell. Cap fittings. 


q. Install plug in bottom of MEDIUM PRESSURE panel regulator. 


yr. Install plugs or protective closures in all vent and relief valve outlets except 
relief valves in LNg vent system located below test cell. For location of vent and 
relief valves, sec figure 12-6. 


8. Install test cell utility panel on front of test cell. 


t. Connect tubing assemblies to each side of LNo LEVEL i indicator gage. 
Torque nuts to 135-185 inch-pounds. 


u. Connect plug P36 to receptacle J36 and plug P37 to receptacle J37 on test 
cell utility panel. 


12-61. MAINTENANCE OF COMPONENTS TEST CONSOLE COMPONENTS. 
12-62. Maintenance of companents consists of adjusting tlow control valves, re- 


lief valves, pressure switches, cover stop switch, and testing patch-cords and 
lubricating test cell cover and console hand valves. 
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12-63. ADJUSTING FLOW CONTROL VALVES. 

12-64. A flow control vaive is installed in each line attached to the hydraulic 
actuators. These valves incorporate a variable orifice by which the opening and 
closing rate of the test cell cover is controlled. 


a. Loosen lockaut on flow control valve. 


». With hydraulic oll warmed up, turn adjustment screw until test cell cover 
opens in 25-40 seconds and closes in 25-40 seconds. Turn screw clockwise to 
decrease flow. 


NOTE 
If adjusting a newly-installed flow control valve, a 
nominal position can be obtained by tucning adjusting 
screw fully clockwise then one-eighth turn 
counterclockwise. 
c. Hold flow control valve adjustmert screw and tighten locknut. 
12-65. ADJUSTING RELIEF VALVES. 
12-66. Adjust relief valves as follows: 
a. Remove end cap from relief valve. 
b. Loosen locknut on adjusting screw. 
ec. Adjust relief valve within 3 percent of required setting. Last group of num- 
bers of valve part number is required setting. Turn adjusting screw clockwise to 
increase relief valve setting, or counterclockwise to decrease setting. 
ad. Wold adjusting screw and tighten locknut, 
e. Install end cap on relief valve. 
12-87. ADJUSTING PRESSURE SWITCHES. 
12-68. Adjust pressure switches as follows: 
a. Lvuoosen setscrew securing adjusting screw. 


b. Turn adjusting screw in INCR direction or in DECR direction, as required, 
to obtain switch actuation at 50 +15 psig while increasing pressure. 


c. Tighten setscrew sufficiently to prevent inadvertent movement of adjusting 
screw, 


12-04 


R-3825-5 Section XII 
Volume 1 Paragraphs 12-69 to 12-72 


12-69. ADJUSTING TEST CELL COVER STOP SWITCH. 
12-70. Adjust test cell cover stop switch up or down on its attaching bracket, as 
required, to cause it to actuate and stop the test cell cover with a minimum Clear~- 
ance of 0.025 to 0.040 inch at any point between hinges and stop pads. 
CAUTION 

“sure that test cell cover does not open far enough 

during adjustment to allow hinges to contact stops, 

since damage to hinges can result. 


12~71. VESTING PATCH-CORDS, 


12-72. Testing patch-cords (figure 12-3) consists of a continuity- and resistance- 
test. 


a. Check all K2 aud K9 patch-cords for continuity. 


b. Check for 646-714 ohms across the following leads of resistor patch-cord 
3088-1: 


(1) Yellow to red. 
(2) Yellow to blue. 
(3) Blue to black. 
ec. Check for 58-65 ohms acruss resistor patch-cord 3088-3. 
d. Check for 95K to 105K ohms across resistor patch-cord 2088-5. 


e. Check for 950-1050 ohms across the following leads of resistor patch-cord 
3088-6: 


(1) Yellow to red. 
(2) Yellow to black. 


f. Check range ot resistor pateh-cord 3088-2. Range must be at least 1-50K 
ohms. Resistance value must increase and decrease smoothly with potentiometer 


adjustment. 


g. Check range of resistor patch-cord 3088-4, Range must be at least 1-200K 
ohms. Resistance valus must increase and decrease smoothly with potentiometer 
adjuetment. 
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12-73. LUBRICATING TEST CELL LATCH AND HINGES. 


12-74, The test cell latch assembly and cover hinges must be lubricated with 
rear grease (MIL-G-23827). ‘Ihe test cell latch assembly cover must be removed 
to gain access to latch assembly lubrication points. 


12-75. LUBRICATING HAND VALVES. 


12-76. Hand valves (except cryogenic valves) must be lubricated in accordance 
with the following procedure: (Valves developing symptoms of binding between 
lubrication periods must not be operated, or permancnt damage to internal parts 
will result. Valves must be re-lubricated immediately. See figure 12-19 for 
identification of valve parts. A loose seat packing screw may cause an internal 
leak in the hand valve. The screw torque may be checked using this procedure. ) 


a. Make sure there is no pressure Jocked up by valve to be lubricated. See 
pneuraatic schematic (figure 12-8) for determining presence and means of venting 
locked up pressure. 

NOTE 
Steps b through | provide requirements for }1/4-inch 
valves. Steps m through v provide requirements for 
1/2-inch valves (the SHUTOFF valve on the MEDIUM 


PRESSURE panel and the outermost valve on each side 
of the PRESSURE / FLOW MONITOR panel). 


b. Remove control knob, sleeve, and stem. Hold retainer when removing 
sleeve to prevent torque loads from being transmitted to attaching, lines. 


ec. Clean sleeve and stem. Refer to section I for cleaning: requirements. Do 
not clean remainder of valve unless known contamination exists or excessive 
grease is apparent. I[f further cleaning is not required, proceed to step e, 


NO'VE 


Grease is considered excessive when the possibility 
exists of introducing it into the system when the valve 
is reassembled. 


d. If further cleaning is reqimred, remove remainder of valve from console 
aad clean in accordance with section I. After cleaning, luliricate (Method J, 
( section 1) retainer packing, and lubricate (Method A, section I) retainer threads 
with lubricant grease R130140-012 (Rocketdyne), Install packing on retainer, and 
assemble retainer and body on console. Torque retainer to 25-35 foot-puunds. 


12-96 Change No, 17 - 16 October 1970 


Section XT 


R-3825-5 
Volume fi 


—-— BACKUP RING 


— STEM PACKING 
—- $PACER3 
2) fo7 STEM 
—— SEAT PACKING 
va ~— SCREW 


CONTROL KNOB —- y 


SLEEVE -— 


BACKUP 
RING 


STEM 
PACKING 


SLEEVE - 


SLEEVE PACKING... 


STEM PACKING — 


SCAT PACKING rs 


SCREW = 


LOCKNUT we 


RETAINER ye 


RETAINER f 
PACKING ~~. 4 


LOCK NUT — 


RETAINER = 


RETAINER 
PACKING ~ 


BODY sont 


1/4" VALVE 


1/2" VALVE 


19-9922606 -% +} 


TE EE ES ft RAE I A SE A i A AAA PL AP 


Figure 12-19. Hand Valve Lubricaticn 


a rs err re ea ea OP Yn Deer 


12-97 


Section XII R-3825-5 
Volume I 


e. Replace defective stem or seat packing, It is preferable to replace used 
packings, even though they appear not to be defective; however, reuse is not 
detrimental unless packings are visibly damaged or are known to have failed. 
Lubricate (Method L, section I) only existing or replacement stem packing with 
lubricant grease RBO140-012 (Rocketdyne). If seat packing is replaced, torque 
screw to 11-33 inch-pounds. If seat packing has not been replaced, check screw 
torque. Torque must be 11-13 tneh-pounds. 


f. Apply 2 streaks of lubricant grease RI$0140-012 (Rocketdyne) to stem threads. 
Streaks are to be 1/8 to 1/4 inch wide. flush with thread peaks, and approximately 
380 degrees apart. Apply 3 streaks approximately 120 degrees apart if valve was 
removed from console and eleaned (step d). 

g. Insert and fully thread stem into valve body, and remove stem, 

h, Without removing any grease from stem threads, reapply grease (step f). 
Remove grease buildup on stem, seat packing, or screw. 

i. Insert and thread stem fully into valve body. 

j. Lubricate (Method A, section I) sleeve with lubricant grease RB0140~-012 
(Rocketdyne). Install and torque sleeve to 10-20 foot-pounds. Hold retainer while 
torquing to prevent loads from being transmitted to allaching lines. 

k, Install control knob, and tighten setscrews, 

l, Test valve with operating pressure of system in which it is installed. No 
leakage is allowable, internally or externally. Check for external leakage using 

# leak-test compound (MSFC -SPRC-384), Check for internal leakage using pressure 
buildup or decay method, Internal leukage may be due to a loose seat packing 
screw. (Refer to step e.) 

NOTE 
No leakage is defined as no increase ‘ns bubble size 
or pressure change in a 5-minute “eriod, 
® ‘The remainder of this prc cedure provides require- 
ments for 1/2-inch valves. 

m. Remove control knob, sleeve, and stem. Sleeve has left-hand threads. 
Hold retainer when removing sleeve, to prevent torque loads from being trans- 
mitted to attaching lines. 

n. Clean sleove and stem. Refer to section I for cleaning requirements. Do 
not clean remainder of valve unless known contaminatior exists oc excessive 
grease is apparent, If further cleaning is not required, proceed to step p. 

NOTE 


Grease is considered excessive when the pos- 
sibility exists, of introducing it into the system 
when valve is reassembied., 
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o. If further cleaning is required, remove remainder of valve from console 
and clean in accordance with section I, After cleaning, lubricate (Method J, 
section I) retainer packing, and lubricate (Method A, section [) retainer threads 
with lubricant grease RBO0140-012 (Rocketdyne). Install packing on retainer, and 
assemble retainer and body on console. Torque retainer to 35-45 foot-pounds, 


p. Replace defective stem or seat packings. It is preferable to replace used 
packings, even though they appear not to be defective; however, reuse is not 
detrimental unless packings are visibly damaged or are known to have failed. 
Lubricate (Method L, section I) only existing or replacement stem packing with 
lubricant grease RBO140-012 (Rocketdyne). If seat packing is replaced, torque 
screw to 11-13 inch-pounds. If seat packing has not been replaced, check screw 
torque, Torque must be 11-13 inch-pounds. 


q. Apply 3 streaks of lubricant grease RBO140-012 (Rocketdyne) to stem 
threads, Streaks are to be 1/8 to 1/4 inch wide, flush with thread peaks, and 
approximately 120 degrees apart. 


r. Insert and fully thread stem into sleeve, and remove stem, 


s. Without reiqoving any grease from stein threads, reapply grease (step q). 
Remove grease buildup on stem and sleeve and reapply to stem threads. 


t. Repeat steps r and s until a film of grease covers all active threads in 
sleeve, Remove grease buildup on stem and sleeve when lubrication is complete. 


tA. Lubricate (Method A, section I) sleeve, and lubricate (Method J, section 1) 
vleeve pucking with lubricant prease RBO140-012 (Rocketdyne), 


u. Assemble stem, sleeve, and control knob. ‘Torque sleeve to 15-25 foot- 
pounds, Hold retainer while torquing to prevent torque loads from being 
transmitted to attaching lines. 


v. Test valve with operaling pressure of system in which it is installed. No 
leakage is allowabic, internally or oxternally. Check for external leakage, using 
leak-test compound (MSFC~-SPRC-384), Cheek for internal leakage, using pressure § 
build-up or decay method, Interna) leakage may be due to a loose seat packing 
screw. (Refer to step e, ) 


NOTE 


No leakage is defined as no increase in bubble size 
or pressure change in a 56-minute period. 
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SECTION XII 
AUTOMATIC INERT GAS ARC WELDING SET G3128 


WARNING 


AUTOMATIC INERT GAS ARC WELDING SET G3128 AND 
SINGLIT HEAD SPECIAL TOOL KIT G3127 MUST BE OPERATED 


BY AUTHORIZED PERSONNEL TRAINED IN THE USE OF THE 
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13-1. DESCRIPTION AND LEADING PARTICULARS, 


13-2. The Automatic Inert Gas Arc Welding Set (figure 13-2) provides and controls 
the power, current, and inert gas purge to the welding head electrode tip (section 
XIV) to perform melt-thru and lap-fillet in-place tube welding. The 200-ampere 
welding set power supply unit is capable of operating at voltages of 230 or 460 vac, 
three phase, 60 cps, with a current capacity of 3-200 amperes and duty cycles 
limited to 60 percent at 200 amperes and 100 percent at 100 amperes. The wel«:ng 
set power supply unit also provides six instrumentation terminals which can be 
used to permanently record the welding current, welding voltage, anda 24-volt, 
60-cycle reference trace. The ammeter range selector switch selects the current 
range at which the ammeter on the welding, set power supply unit will safely indi- 
cate the current applied. Three vollage compensators maintain «a constant input 
voltage of 230 or 460 vac 4 one percent to the welding set power supply unit. A 
high-frequency unil, attached to the welding set power supply terminals, provides 
up to 3.5 megacycles per second tc establish an arc between the welding tip and the 
material to be welded. The programmer, consisting of pre-flow and post-flow gas 
purge timers, a weld-duration timer, a fixture-delay timer, and a sequence-~stop 
timer, controls the weld sequence. The slope contro] unit, containing start and 
tail slope current and time adjustments, controls the rate of upslope current 
change between initial start current and welding current, and downslope current 
change between welding current and zero current. The low-current switch and 
low -current adjustinent contro] permit the welding set to weld at currents below 
ten amperes. A water-cooling system, consisting of « water tank, a motor- 
operated pump capable of delivering two gpm at 50 psig, a flow indicator, anda 
water-level gage, cools the welding cables performing welds at currents greatcr 
than 125 arnperes. The controller provides speed control for the weld heads. The 
purge panel maintains a pre-set differential between the head and tube pressures, 
effecting a gas jig for the weld melt which results in welds that are relatively flat 
at botn the outer and ianer surfaces. An insulated ground strap with a screw-tvr? 
attach clamp provides an external safety ground if a defective facility pround exists. 
§ Fach unit incorporates a mobile base, a cover, a lifting sling, a cable and hose 
support, a container for accessories und tools, right-angle position tools, and an 
instrumentation adapter. The controller cable provides an electrical plug for dis- 
connection from the welder. A fixture timing switch, current-sensing relay, and 
cables are included. Outriggers on the purge panel provide stabilization when the 
panel Is used away from the welder. Filiers and dehydrators provide clean, dry 
purge gases. See figure 13-3 for leading particulars, 


Pages 13-3 and 13-4, figure 13-1, deleted. 
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| Index ‘Part Quantity (One each 
; Number _ stahae Number ___ Nomenclature _ _ exE rept as noted. ) 
G3128 Autematic Inert Gas 
Are Welding Set 
1 65396 Cable 4 
2 TWH200-11 Cable Assembly 2 
x TWH200-18 Cable Assembly 3 
4 TWH200-21 Cable Assembly 4 
5 TWH200-27 Cable Assembly 4 
6 65400 Cable Adapter 
fs SWH200-9 Cable Assembly 2 
8 34-1181 Gas Supply Regulator 2 
and Flowmeter 
9 52C28-4 Foot Control 
10 52C56-3 Hand Remote Control 
11 9027422 Supply Hose 2 
12 9027439 In- Place Welding 


Ground Cable 


13 9027440-11 Pressure Control 
Purge Panel 
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Figure 13-2. Automatic Inert Gas Arc Welding Set (Sheet 2 of 2) 
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Height 
Length 
Length with tow bar extended 
Width 
Weight) 
Welder with gas bottles 
Welder Base 
Welder, Base, and Gas Bottles 
Towing Speed 
Sling Working Load 
Wheel Size 
Power 


Input Voltage 
Input Current per Phase 


Welding Current Range 

Open Circuit Voltage at 
Welding Terminals 

Priinery kva at Rated Load 
Primary Power at Rated Lvad 
Efficiency 


LA ae as 


(a) Without water in hydromount 


Saeed 
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78,0 +1 inches 
74,5 +1 inches 
113.7 41 inches 


53.0 41 inches 


1,550 pounds (approximately) 
1,890 pounds (approximately) 


710 pounds (approximutely) 


2,600 pounds (approximately) 


2.5 miles per hour maximum 


3,500 pounds 


8 inches 


230/460 +5%-vac, 3-phase, 60-cycle 


42 amperes at 230 vac 
21 amperes at 460 vac 


3 amperes, at 20 load volts minimum 
250 amperes, at 40 load volts maximum 


70-80 vde 
18 kva 
14 kilowatts 


100 percent at 100 uniperes 
60 percent at 200 amperes 
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Figure 13-3. Leading Particulars (Sheet 1 of 2) 
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Main Circuit Breaker 
Vellmeter 
Anmmeter 
fustrumeutation Terminals 
i ype~ pow Ciraias 
Postebtliow Pinner 
Wixturc-Deolay Timer 
Sequence. Stop Timer 
Wold -Juratiow Timer 
Wolding-Current Hesponse 
uéipwt-Curvrem Variation 
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Water Tank Capacity 
Water Pump Capacity 
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Cable Connector 
Yeold Head speed Control 
Cable Connector 
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2 kva 


No. 8 AWG at 230 vac 
No. i2 AWG at 460 vac 


100 amperes 

0-100 vac accuracy +1 percent 
0-250 arnperes accuracy +1 percent 
6 required 

0-10 minutes 

0-3) seconds 

0.50-30 seconds 

1-30 seconds 

0.75+300 seconds 

10 cycles or less 

2 percent maximum for 60 minutes 


> gallons 
2 gpm at 50 psig 


+ Bas bottles 


0-109 vac 
G-200 amperes 
quick-digcounect 


3~prong, twist-iock 


anick-disconnect 
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Leading Particulars (Sheet 2 of 2) 
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13-3, CONFIGURATION CHANGES--MANUAL EFFECTIVITY, 


18-4, The modifications incorporated changing configuration of the automatic 
Inert gas are welding set are listed in figure 13-4, 


a ge tt ht TL ay tlle 


a ey A ry a ST A SEE = LR, TE eve Sev CE SERENE = et terre: 


Rept, MPN, Mantua Date 
JA-295 1,2 29 March 1965 
32-517 30 8 Jano 1.966 
J2-554 4 4 March 1967 
J2-563 5 14 March 1967 
J2-617R1 3 15 May 19¢7 
52-596 6 20 March 1968 
§ J2-718 8 2 Marsh 1973 


Figure 13-4, Configuration Changes--Manual. Effectivity 


14-5. THEORY OF OPERATION. 


13-6. With the welding set prepared for operation and controls set to perform a 
weld, facility power js supplied to ihe main circuit breaker. Closing the main 
eireuit breaker provides power to the electrode through the high-trequency oscil - 
lator, the programmer, the slope-control signal and power circuits and the 
fixture-moter control circuits. Pressing the start button on the remote control 
unit activates the program circuitry, which begins the operation sequence (figure 
13-5). The shielding gas flow is initiated manually, and the pre-flcw timer starts 
and ensures an adequate purge befoie the weld cycle begins. After the pre-flow 
timer has elapged, the high-frequency oscillator is activated by a signai, which 
causes the are to strike, The purge gases controiled by the pressure control 
purge panel regulator are vented through an orifice in the purge hose adapter 
during the weld cycJe. The voltage drop created by tne arc enables a signal to 
deactivate the high-fcequency oscillator, starting the fixture-delay timer and slope 
controller and injecting a signa) Into the magnetic amplifier reactor for up-slope 
control. The output currcnt rises to welding current level. The time elapse of 
the fixture-celay timer causes the weld-duration Limer to start and the fixture 
mutor to run. When the weld-duravion timer expires, the sequence-stop timer is 
activated and a signa) activates the slope controller to inject a signal inte the snag- 
netic amplifier for duwn-slope control. The output current of the welder gradually 
decreases to final-currenut levels unlii the sequence-stop timex expires. The time 
elapse of the sequence-stop timer starts the post-flow timer, remuves power from 
the welder output circuit. Thepurge gases continued to flow until turned off manually. 
13-7. ACCESSORIES. 

12-8. Accessuries, such as remote contro) units and catension cavles nd hoses, 
are listed in figures 13-2 and 13-6, Index eurmbers in figure 13-8 indicate place- 


ment of secessories 'n container to facilitate use and prevent damage to accesso- 
ries or container. 
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Figure 13-5. Sequence of Operation Chart 
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9027280 Connector 8 
2027381 Handling, Sling, 
9027434-21} Accessories Container 
J 9027426 Container 
2 1704-5Y¥, -7¥, -9Y, Tube Protector Cap 2 
“1SY, -LTY, -21Y¥. 
and -27Y 
3 60 Fi,-1/8 Sleeve 
4 63 FL-1/8 Connector 
5 GO2T287 Kight-Angle Position Tool 
6 90272R7-31 Right-Angle Position Tool 
7 9027287-21 Right-Angie Pusition Too! 
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Figure 13-6. Accessories (Sheet 1 of 3) 
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“Index ~—~—~—Ss@Part’—t—~—“—sSsSTTC“<s~‘C;*‘;*™*~*~*~:”:””C Quantity (One ech 
Nut mber et _Nu mb ae Nomenc lature _ ‘cept as aoted. ) i 
8 9027487 -31 Right-Angle Position Toul 
i) 9027287-~-41 Right-Anain Position Tool 
10 9027287-51 Right-Ane.e Position Tool 
1} 9027237-~-61 Rigit-Angie Position Tool 
12 9027288 Purge Adapter Kit 
9027278 Adapter 
NAS1004-14A Bolt 3 
RD114-1002-0004 Nut 3 
RD193~1002-0004 Washer 3 
V D192 -0005-G001 Container 
13 9027289 Purge Adapter Kit 
9027281 Adapter 2 
—  V¥D192-0005-0001 Container 
14 9027290 Purge Adapter Kit 
9027282 Adapter 
9027284 Gasket 
NAS1004-18A Bolt 4 
RD114-1602-0004 Nat 4 
RDLAY -1002-0004 Bolt 4 
VD192- 0005-9001 Container 
15 9027291 Purge Adapter Kit 
9027285 Adapter 
NAF 1004-194 Bolt 4 
RD114- 1602-9004 Nut 4 
RD153-1002 -0004 Washer 4 
V 1192 -G002~0844 Container 
16 9027292 Instrumentation Tube 
Adapter 
17 GI27T31T-3 Tube In-Place Welding 
Adapter 
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Figure 13-6. Accessories (Sheet 2 of 3) 
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fo index. ~—S Part “e "Quantity (One each: 
g Number Number Nomenclature exceptas noted. ) 
18 9027317-5 Tube In- Place Welding 2 
Adapter 
19 9027317-7 Tube In- Flaca Welding 2 
Adapter 
20 9027317-9 ‘ube In-Place Welding 2 
Adapter 
21 9027317-13 Tube In- Place Welding a 
Adapter 
22 9027317-15 Tube In- Place Welding 2 
Adapter 
23 9O27317-17 Tube In- Place Welding 2 
Adapter 
Zo 9027425 Head Purge Adapter 
26 9027438 Tube Position Tool 2 
27 9027438-1] Tube Position Too) 2 
28 9027438-21 Tube Position Tool 2 
29 9027438 -31 Tube Position Tool 2 
30 9027438-41 Tube Position ‘Tool 2 
31 9027438-51 Tube Position Tvol 2 
ay 902'7428-61 Tube Position Tool a 
G0A744-i1 Jube Purge Huse 
9027448 Head Purge Hose 
9927450 Hose 8 
VK193 -0489 Cover 
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Figure 13-6, Accessories (Sheet 3 of 3) 


13-10. Using the welding sct consists of procedures for handling, pre-operating 
inspeciion, preparing for use, preparing welding set fur manual or automatic 
tuupgsten inert gas welding, and in-place tube welding. Refer to R-3826-3 

for instcuctions for in-piace welding with the antomatic inert gas are welding set. 
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13-11, HANDLING, 


13-12. The welding set utilizes a mobile base which allows it to be towed, fork- 
lifted, or lifted by a sling provided with the welding set. Refer to figure 13-3 for 
welding set weight and towing speed. ‘The welding set and purge panel are handled 
by one of the following methods: 


a. ‘ow welder irom either end by attaching tow bar, locking casters opposite 
towbar in trail position, and leaving casters adjacent to tow bar free-swiveling. 
Maximum towing speed is 2-1/2 miles per hour, A safety chain must be used 
between welding set and towing vehicle. 


(1) When manually moving welding set over rough surfaces, such as test 
stand grating, metal (or plywood) sheets may be placed on surfaces to provide 
a Smooth floor. 


(2) When moving welding set manually in a constricted location, steering 
may be controlled with a caster wrench, such as is indicated in figure 13-6A. 


b. Fork-lift welder with a 5,000-pound minimum capacity fork-lift. 


c. Lift vider using a 3,500-pound minimum hoist with sling pravided attached 
to each of ths 4 sling attach points. Welding set can be lifted with inert gas bottles 
installed. 


CAU TION 


Do not use the power supply lifting ring to lift the welding 
set or damage can occur. The ring is designed to support 
only the welder power supply portion and mav fail under 
the load of the complete welding sat. 


d. Purye panel can be removed from welding sei anc operated near area in 
which weld is being performed. Purge panel is removed by loosening 3 quick- 
disconnect screws (lower front, lower rear, and upper rear), the lifting purge 
panel upward (approximately 3 inches) and out from weiding set, Outriggers at 
either side of panel can be extended to stabilize purge panel. Outrigger springs 
rnust he depressed to retract outriggers. 
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e. Gas bottles on welding set must be 
secured in place with retaining chain at 
all times. When removing or replacing 
gas bottles, two men are required to lift 
cach bottle. Slings to aid in lifting a gas 
bottle may be fashioned from 1/2-inch 
diameter rope (minimum) or L-inch-wide 
flat nylon webbing, as indicated in 
figure 13-6B. 


f. The purge panel and all purge gas 
hoses must ve protected from cuntamina- 
tion at all times by replacing purge panel 
port caps immediately whenever hoses 
are disconnected from punel, connecting 
purge hoses end to ena, installing LOX- 
clean plugs into disconnected hoses or 
othe: suitable means to maintain clean- 
ness. 


Pages 13-164 and 13-16B deleted. 


Figure 13-6B. Cas Bottle Handing Slings 
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13-13, PRE-OPERATING INSPECTION. 


13-14. The welding set, as received, is wired to operate on 460 vac. It catt be 
wired to operate on 230 vac by changing the connections on the main terminal 
block (figure 13-7) located behind the high-frequency unit. 


a. Remove top cover and side panels of welding set. 


b. Using a multimeter set on ohm seale, check from main power cr,ble connec- 
tor to line side of voltaze compensator and chassis ground for contimuity. (See 
figure 18-15.) Ensure security of installation. 


c. Carefully remove high-frequency unii from welding set power supply panel. 
Reniove front panei frora welding set to gain access to power supply terminal 
biock, 


CAUTION 


The high-frequency unit is heavy. Handie with care to pre- 
vent damage. 


d. Make sure all connections on terminal blocks are light and welder power 
jumper links are arranged for same voltage as power source (230 cr 460 vac), as 
shown in figure 13-7, 


€, Replace panel reraoved in stepc., 


f, Remove cover from high-frequency woit and check spacing between high- 
frequency electrodes for 0.0L1 to 0.013-inch clearance. Reset spacing if neces- § 
sary. 


ge, Reinstall cover on high-frequency unit, 
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Figure 1u-7. Welding Set Power Supply Terminal Connection Block 
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h. Make sure all electrical termina) connections in welding set #nd sequence 
control panel are tight and undamaged. 


i, Using a voltmeter capable of measuring 600 vac, measure voltage output of 
B voltage compensator as follows: (See figures 13-8 and 13-15, ) 


WARNING 


Cperator must take precautionary measures to prevent 
injury from electric shock due to high voltage in the unit. 


(1) Remove rear cover panel to voltage compensators. 


(2) Connect main power cable to facility power supply. 


B= (8): «Connect ground strap to a facility ground. 


(4) Move MAIN CIRCUIT BREAKER to ON. 


(5) Measure voltage between X2 terminals on rear of voltage compensator 
units. Each yoltage reading between the phases (A to B, A to C, and B to C) must 
be 230 42.3 vac or 460 44.6 vac. (See figure 13-7.) If voltage is not as specified, 
adjust voltage conipensators as outlined in steps j through o. 


NOTE 
When adjusting voltage compensators, a comparison 
adjustment may be made by measuring voitage betwen 
X2 terminal and ground on each compensator, This 
voltage will be much lower than facility power but will 
read the same on each compensator when final adjust- 
ment is obtained. 
j. Move MAIN CIRCUIT BREAKER to OFF. 
k. Remove voltage compensator panel located above hydromount tank. 
1, Loosen screw on each voltage compensator cage and open cages. 


m. Move MAIN CIRCUIT BREAKER to ON. 


rn. Turn adjustment serew until 230 42.3 vac or 460 44,6 vac is indicated on 
voltmeter, (See figures 13-7 and 13-8.) 


o. Repeat steps j through m until the 3 voltage compensators have been 
adjusted. 
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Figure 13-8. Welding Sct Voltage Coinpensator Adjustment 


p. Move MAIN CIRCTIT BREAKEK to OFF and disconnect main power cable 
from facility connection. Disconnect ground strap from facility ground, 


q. Close and secure voltage compensator cage and instali cover panels on front 
and rear of welding set. 
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r. Install high-frequency unit on welding set power supply unit. 


s. Install and secure top cover and side panels to welding set power supply 
unit. 


t. If welding is to be perfortined at currents preater than 125 amperes, use 
water-cooled cables (not supplied) and fil hydromount tank with a minimum of 25 
gallons of distilled water mixed with rust inhibitor Houghton vrind No. 50 (Hough- 
ton Products) at a ratio of 50 parts water to one pact inhibitor. 

CAUTION 

If welding set is used in below-freezing temperatures, 

the water in the hiydromount tank and water-cooled 

hoses must be drained after use. 
. 13-15. PREPARING FOR USE. 
13-16. (Refer to R-3825-3. ) 
13-17. PREPARING FOR MANUAL TUNGSTEN INERT GAS WELDING. 
13-18. Preparation of welding set for manual welding consists of preparing for 
use, connecting cables and purge hoses, and settiny controls. The hand torch and 
water-cooled cables ure not supplied with welding set. Refer to paragraph 13-33 


for waler-coolant requirements. 


a. Connect argon supply to SHIEIDING GAS IN inlet. Make sure pas cylinders 
have sufficient supply to provide necessary shielding pas. 


b. Connect argon supply oa torch fo SHOSLDING GAS OUT oullct. 

c. If welds of long duration or above 125 amperes are to be inade, connect 
water supply fitting on torch to WATER OUT outlet. Make sure water connections 
on hydromount are connected, 

ad. Connect torch electrical fitting to ELECTRODE on welder. 


e. Connect foot contro) to CURRENT and CONTRACTOR outlets on welder. 


f. Make sure MAIN CIRCUIT BREAKER, WATER PUMP, and WATER PUMP 
SWITCH are in OFF position. 

g. Make sure weldire se. is compatible with facility pawer (230 or 460 vac). 
Connect unit to facility power. Refer to paragraph 138-13 for wirtng requirements. 
Connect ground strap to a facility ground. 
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h. Position controls as follows: 
(1) ANJUSTABLE STARTING SPIKE to dial setting of 10 +10% or as desired. f 
(2) ARC CONTROL to INERT ARC. 
(3) CURRENT CONTROL as desired. } 
(4) PANEL REMOTE current switch (right-hand side) to REMOTE. 
(5) PANEL REMOTE voltage switch (left-hand side) to PANEL. 
(6) Polarity lever to STRAIGHT POLARITY. 
(7) High-frequency untt ON-OFF switch to ON, 
(8) AMMETER SELECTOR SWITCH as desired. i 
(9) MAIN CIRCUIT BREAKER to ON. Power on light on and cooling fan starts. 
i. Hf cuoling water is to be used, move WATER PUMP SWITCH to on. 
j. Move AUTOMATIC MANUAL switch to MANUAL. 


k. Adjust PRE FLOW timer to 2 to 10 seconds. Setting PRE FLOW timer pro- 
vides a high-frequency spike and automatically sequences welding current with 
timer expiration. Failure to set PRE FLOW timer will result in a lack of high- 
frequency voltage, possibly resulting in operator grounding electrode in an atternpt 
tu establish a weld. 


CAUTION 


Grounding the electrode with the PRE FLOW timer set 
to ané Second oy more can damage equipment. 


1. Yurn POST FLOW timer to setting desired. ] 
13-19, PREPARING FOR AUTOMATIC TUNGSTEN INERT GAS WELDING. 


(3-20. Preparation for operation consists of connecting the welding sct and the 
welding head together to perform melt-thru and lap-fillet in-place tube welding. 

A melt-thru weid is defined as a weld which melts through a sleeve, fitting, or 
adapter to provide a fillerless fusion to an enclosed tube. A lap-fillet weld is de- 
fined as a fillecless fusion of the end junction of a sleeve, fitting, or adapter to an 
encased tube, 


na. Prepare welding set for use. (Refer to R-3825-3. ) j 
b. Move the following switches and controls to specified positions: 


(1) MAIN CIRCUIT BREAKER to OFF, 


(2) WATER PUMP SWITCH to OFF, 
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(3) PANEL-REMOTE voltage switch to PANEL. 


(4) WELD DURATION timer, FIXTURE DELAY timer, and SEQ. STOP timer 
switches to OFF. 


(5) Hi FREQUENCY, START-CONTINUOUS switch to OFF. 
(G6) Slope control panel START & TAIL ON-OFF switch ‘o OFF. 
ce. Make sure MOTOR CONTROLLER AC switch is to OFF, 


d. Connect electrical cabies as shown in figure 13-4. Connect pneunialic purge 
supply hoses from gas bottles to supnly ports on pressure contro) purge panel. 
Keep welding cables a minimum of 6 inches apart, except at welding unit and weld 
head, aud isolate them from conductive su ‘faces either by suspending them, using 
a non-conductor, or laying them on a non-conductor. Insulate exposed current 
cable connecting couplings by wrapping with 29R plastic electrical tape (Permacel), 
or equivalent. 


WANING 


The current cable connecting the weld head to the weld 
set power supply musi not be grounded (short-circuited) 
as this can Cause damage to eqripment or injury to 
personnel. 


CAUTION 
Failure to isolate the welding cables can cause loss of 


high-frequency voltage reswting in failure to establish 
an arc. 


c. Make sure gas cylinders have a sufficient supply of gaseous argon 
(MIL-A-18455), welding grade 99.8% pure, and helium that mects requirements 
specified in section I, to provide necessary shielding gas. 

NOTE 


Argon must be used for the head purge. Argon or he- 
lium, may be used for the tube purge; however heliurn 
must be used whenan eprine weldor a sample weld prior 
to an engine weld is being gerformed tor a d-2 engine. 


f, Connect pressure control pur ye panel to weldine head, as shown in figure 
13-10A. Righi-angle fuve position toois YGZ7207 may be used in place of position 
igols 9027438 when welding in confined areas, 


ye Connect grouna strap toa faciily ground. 


h Make sure welding set is Compatible with facility power (230 or 460 vac). 
Connect unrt to facility power. Kefer to paragraph 13-13 for viving requirements. 


Figures 13-9 and 13-10 der ted, 
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Figure 13-10A. Pressure Control Purge Panel Schematic and Use Setup 
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Figure 13-12 deleted. 


13-21. IN-PLACE TUBE WELDING. 
13-22. (Refer to R-825-3. ) 
13-23. MAINTENANCE OF AUTOMATIC INERT GAS ARC WELDING SET, 


_ 


13-24. Maintenance tasks required %n the welding set are listed in figure 13-13. 
Inforination presented lists the tusks to be performed, when the tasks musi be 
performed, and reference to deca necessary to accomplish these tasks. 


f | 
to Use | 


Receiving 
Storage 


Prior 


Reference ?/Remarks 


lS Ee EL ANT hd SNM al OR 


Requirements 


te ee 
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{ Inspect welding set for com-~ See figures *3-2 and 13-6. 


pleteness, 


After repair. Refer to para- 
graph 13-13. 


Check operating voltage, con: 
tinuity of pewer cable and 
voltage compensator, instal- 
lation of power jumper links, 
cicarance between high- 
frequency electrodes, and 
output of voltage compensator. 


Clean as required. Refer to 


inspect welding set for clean- 
paragraphs 13-39. 


ness, 


Lubricate: 


Wheel bearings X} Every six months. Refer to 


paragraph 13-41. 


Figure 13-138. Maintenance Requirements (Sheet 1 of 3) 
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Tow dar, Pneumatic, 
inert gas electrical and 
waver connections. 


Calibrate 


4 


| 


Adjust: 
Speed controller 


High-frequency electrodes x 


~ 


Inspect (visually) all exposed 
relay contacts for evidence cf 
wear and damage, 


Inspect caster brakes fcr x. 


posilive locking action. 
Inspect casier swivel-lork x 
pins for restricled movement. 


Vv 


aa 


Inspect protective cover for 
torn or damaged surfaces. 


Inspect electrical cables for 
broken or frayed insulation 
and broken or damaged 
connectors. 


' Clean welding set electrical 
gage lens to remove accumu- 
lated static electricity. 
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Figure 13-13, 


Section XTit 


Reference/Remarks 
Rach time connection is made. 
Refer to paragraph 13-4). 


Whenever acceptahle welds can- | 
not be obtained within weld eche- 
dule parameters. Refer to weld 
schedule in R-3825-3. 


Prior te initial use and when-~ 
ever instability of welding head 
speed control ig encountered. 
Refer to paragraph 13-33. 


After every 300 hours cf opera- 
tion. Refer to paragraph 13-31. 


Every six months. Pefurbish 
or replace as required. 


Adjust brakes. Refer to para- 


granh 13-44, 


Lubricate lock-pins. 
lo paragraph 1d-21. 


Reter 


Replace damuged cables, 


Hand wipe gage Jens with cloth 
moistened with a solution of 4-6 
ounces of mild alkaline cleaner 
RBC2i0-002 or RBO2Z10-005 
(Recketdyne), or equivalent, 
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heated to 140° to 160° F. Wipe 
dvy with Hnt-free cloth. 


Prior to use, whenever clean- 
ness level does not meet 
inspection requirements of 
sectionI. Refer to Cleaning, 
section I. 


Clean purge adapters, purge 
hoses, and tools. 


Prior to use of cover. Refer to 
paragraph 13~45. 


Every 3 months, after cleaning 
cover, or whenever zipper 
becomes difficult to operate, 
Spray zipper surfaces lightly 
with Mold Release 225 (Ram 
Chemicals), 


Coat zipper surfaces of 


Clean welding set cover, 
welding set cover. 


Whenever slider becomes dif- 
ficult to operate cr fails to 
cluse zipper. Adjust slider by 
turning both set screws 90° 
clockwise (ii slider rolls too 
easily) or 90° counterclockwise 
(if slider {s too tight), Repeat 
adjustment until slider operates 
smoothly. 


Adjust slider for 
closing welding set. 
cover zipper, 


Paint welding set. When painted surfaces are ex- 
posed, paint exposed surfaces 
with orange yellow enamel 
(MIL-E-7729, Type I), color 


13538 (Federal Standard 595). 
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Figure 13-13. Maintenance Requirements (Sheet 2A of 3) 
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xX When obliterated, stencil 


(MIL-E-7729), color 27038 
(Federal Standard 595). 


a rn eye He 9 le 


Stencil markings 


markings with black enamel 
Function-test automatic x After repair or replacement of 
inert gas arc welding components. Refer lo para- 
set. graph 13-35. 
Proof-test sling x Every 6 month... Proof-test 
| sling by suspending 7, 000 
£140 pounds from sling for a 
minimum of 3 minutes. See 
figure 13-15A for proof-test 
weight requirements. 
Clean welder. Xx Refer to paragraph 13-39. 


x Every 6 months. Refer to 
paragraph 13-46. 


I'voof-pressure-test 
paveous argon regulator 
hose and purge supply 
hose. 


Connect purge hoses x To prevent contamination, 
end to end. whenever purge hoses are not 
in use. 


x Every 12 rnonths. Remove 
and install new dehydrators. 
Lubricate threads (Method A, 
section I) with lubricant grease 
RBO140-012 (Rocketdyne). 
Torque fittings. Refer to 
section I. 


Replace pressure con- 
trol purge panel 
dehydrators. 


Figure 13-13. Maintenance Requirements (Sheet 3 of 3) 


All data on pages 13-28 through 13-36 deleted. 
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Fipure 13-13A. Sling Proof-Test Weight Requirements 
13-25. CALIBRATING. 


13-26. CALIBRATING PRE FLOW, POST FLOW, FIXTURE DELAY, AND SEQ, 
STOP TIMERS. Timers inust be calibrated within + (wo percent of full scale, 
Use terminals 4 and 5 for calibration. See figure 13-14 for contact identification. 


13-27. CALIBRATING WELD DURATION TIMER, The weld duration timer must 
be calhbration- checked at ten-second, 60-second, three-minute, and five-minute 
durations to ensure an accuracy ot + five percent. See figure 13-14 for contact 
identification, 


138-28. CALIBRATING VOLTMETER AND AMMETER. The voltmeter and am- 
meter must be calibration-checked to ensure an accuracy of twe percent of full 


scale. The ammeter must be checked with its associated range multiplier resistors. 


15-29. (Deleted) 


13-30, CALIBRATING PRESSURE CONTROL PURGE PANEL. Calibrating the 
qurge panel cansists of calibrating the HEAD PRESSURE und the HEAD/TUBE 

IFF PRESS gages. There is no requirement to calibrate the HEAD FLOW or 
TUEE FLOW flowmeters. These instruments arc used for indicating only and are 
checked for minimum operating requirements during function-testing of the purge 
panel. See figure 13-13B for pressure gage calibration check requirements. The 
gages listed in figure 13-13B are used in pneumatic systems. 


Demme Ceamnaocmmenend 


Test Standard () 
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Part Range/Accuracy Minimum Accuracy 
_Number Nomenclature (i Full Scale)” (+ Full Scale) 7 
2004 HEAD PRESSURE 4 ape water 0. 8% 

Q 
2304 WEAD/TUBEL DIFF PRESS B-0-d Noche water 0. 8% 
0 


rite Mi Sere 


(a) Range of test standard must be at least 100% but not more than 125% 
of range of instrument being tested. 
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Figure 18-13B. Pressure Gage Calibration-Check Reauirements 
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13-31. ADJUSTING HIGH-FREQUENCY ELECTRODES, 


13-32. Remove cover from nigh- frequency unit and check spacing between high- 
frequency electrodes for 0, 012-inch clearance. Reset spacing if necessary. 


13-33. ADJUSTING SPEED CONTROLLER. 


13-34. The following procedure adjusts the controller to either large or sinall 
weld heads: (Fer functional test, adjustment of speed controller must be accom- 
plished in both positions using appropriate weld head and potentiometers. } 


a. Assemble weid head for which controller is to be adjusted. Refer io section 
XIV for informaticn on assembling weld head, but do not install upper side plates. 
Leaving upper Sice plates off permits visua! observation of rotor, an aid in de- 
termining amount of rotor rotauion, 

b. Connect heed assembly to controller. 

cg. Set the following switches on controller to positions noted: 


(1) LARGE HEAD/SMALL HEAD on rear panel to position corresponding to 
connected weld head. 


(2) AC to ON. 

(3) De to FWD or REV. 
d. Set the following switches on Welder to positions noted: 

(i) PANEL REMOTE CURRENT to REMOTE, 

(2) PANEL REMOTE VOLTAGE to PANEL. 

(3) High frequency to OFF. 

(4) WELD DURATION to ON, 

(65) FIXTURE DELAY to ON. 

(CG) SEQ, STOP to ON. 

(7) AUTOMATIC/MANUAL to AUTOMATIC. 
e. Set POST FLOW and FIXTURE DELAY timers to 1-2 seconds. 
f. Set PRE FLOW timer to zero second. 

NOTE 


Timer settinys insteps g and h must be set as accurately 
as possible, since the combined time set on these timers 
determines the length of time the weld head motor oper- 
ates. 
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uw. Set SEQ. STOP timer to 5 seconds. 
h, Set WELD DURATION timer to 55 seconds, 
i. Connect remote control box to welder. 
j. Connect welder to facility power, 
NOT 
Potentiometers reterred to in thie procedure are on the 
rear panel of the motor controler and must be adjusted 
inthe row associated with the connected weld head, 
e Whenever this test requires adjustine a potentiometer, 
loosen locknul to make idjustinent, then vetighten suf- 
ficiently to prevent inadvertent movement of adjustment 
yerew. Results must be obtaued with locknut tightened. 
k. Rotate potentiometer R4 fully clockwise. 
1, Rotate potentiometer R6 tully counterclockwise. 
in. Move MAIN CIRCUIT BREAKER to ON, Fan starts, lipht on controller 
comes on, and SPE TD PERCENT meter may indicate a value. Av indication on 
the SPEED PERCENT meter is net required, 


n. Unlock SPEED CONTROL cial and rotate SURED CONTROL until 1,000 is 
indicated on SPEED CONTROL dial. 


Oo. Depress FIXTURE JOG button, pace direction of rotation of weld head rotor, 
and release FIXTURE JOG button, 


pb. Move DO switch on MOTOR CONTROLLER to allernate position, 


q. Depress FIXTURE JOG button, note direction of rotation of weld head rotor, 
and release FIXTURE JOG button. Rotor must rotate opposite the direction in 
step oa, 


r. Depress FIXTURE JOG button. Weld head motor operates. Keep FIXTURE 
JOG button depressed until electrode lip is at 3 or 9 o'clock, then release it. 


s. Momentarily depress SEQ. START button and count revolutions of rotor. 
Rotor dues not start umi: FIXTURF DELAY timer times out and continues until 
WELD DURATION awl SEQ. STOP timers time ont. Rotor must compiete, within 
+10 percent, 3 revolutions if large head is connected, and 4-1/2 if smali head is 
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connected. If rotor speed requirement is not met, adjust potentiometer R5 and 
repeat sleps r ands, 


t, Adjust petentiometer R3 until SPEED PERCENT meter indicates 100 +1. 
u, Rotate SPEED CONTROL until SVEED CONTROL dial indicates 200. 


v. Depress FIXTURE JOG button until electrode tip in weld heau is at 3 or 9 
o'clock, then release it. 


w. Momentarily depress SEQ, START button and count revolutions of rotor. 
Rotor does not start until FIXTURE DELAY limer times out and continues until 
WELD DURATION and SEQ. STOP timers time out, Rotors must complete, 
within +10 percent, one revolutiou if large head is connected, and L-)/2 if smali 
head is connected. If rotor speed requirement is nut met, adjust potentiometer 
R6 and repeat steps v and w. 


@ x. Adjust potentiometer R4 until] SPEED PERCENT meter indicates 20 41. 


y. Repeat steps n and r through x until maximum synchronization of SPEED PER- 
CENT meter, SPEED CONTROL dial, and rotor speeds is obtained. Maximum 
synchronization is obtained when all requirernents are met for one full cycle 
without potentiometer adjustment. A minimum of 3 cycles is usually reguired ta 
obtain maximum synchronization. 


4. (Deleted) 

at, Mave MAIN CIRCUIT BREAKER to OFF. Fan stops, light on MOTOR CON- 
TROLLER goes off, and SPEBD PERCENT meter indicates zero, 

ab. Disconnect and store head assembly. 
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13-35, FUNCTION-TESTING AUTOMATIC INERT GAS ARC WELDING SET, 


13-36. Funetion-testing consists ch connectiig a welding head from Single Head 
Special Tool Kit G3127 to welding, set, pre-setting the equipment to recommended 
values, and performing, then repeatiagy. a weld on the smnailest and laryest tube 
and sleeve combination. A tunction-test (parayraph 13-37) of the pressure contro! 
purge panel is required prior to function-testing the welding set. To perform a 
function-test, weid a 174» 0.028 tune and sieeve RD2738-1023-0005, anda 

3/4 x 0.049 tube and sleeve R273 -1023-5006, using procedure in R-3825-3. 

Test equipment und materials required to fanction-test welding set are as follows. 


a. Single Head Special Tool Rit C3127. 
b, Gaseous argon (MIL-A- 18455). welding grade 99.8 percent pure. 
Facility power input of 230 or 460 yae, GO cycles, 3 phase. 


d. Corrosion-resisriat steel tubing RBGLLO-049 (Rocketdyne) or CRES tubing | 
(MIT.-T-8508), 1/4 x 6.028 and 3/4.~ 0.049, (Minion length is 2 inches longer 
than width of holding fixture. } 


e, Sleeves RD273-1023-0005 and RD272-1023-5006. 
13-37. FUNCTION-THESTING PRESSURE CONTROL PURGE PANEL. 


13-38. Function-testing the purge panel consists of checking relief valve opening 
pressure, checking operation of the flowmeters, and leak-testing. 
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a. Remove back panel from purge panel. 
b. Remove argon supply (60 psig) relief valve. 


c. Connect a regulated source (70 psig minimum) of pressurized gaseous 
nitrogen (MIL-P-27401) to relief vaive inlet. 


d. Slowly increase supply pressure to relief valve until valve relieves. Relief 
valve must relieve between 54 and 66 psig. 


ce. Deercase supply pressure to zero. 


f. Remove test equipment trom relief valve, anc install relief valve in purge 
panel, Refer to section I for lubrication requirements. 


vy. Remove helium supply (60 psig) relicf valve and repeat steps c through f£. 


h. Remove head purge (20 psig) and tube purge (20 psig) relief valves from 
purge panel, Repeat steps c through f, except relief valves must relieve between 
18 and 22 psig. 

i. Remove pressure caps from HEAD PURGE and TUBE PURGE ports. 


i, (Deleted) 


k. Connect a regulated source (50 psig mininium) of pressurized gaseous 
nitrogen (MIL-P-27401) to ARGON SUPPLY and HELIUM SUPPLY ports. 


l. slowly apply 5-19 psig pressure to panel supply ports while observing HEAD 
FLOW and TUBE FLOW flowmeters. Do not permit flow to exceed range of 
flowmeters. 


NOTE 


In steps mthrough p, a zero flow indication is not required, 


m. Slowly turn HEAD PURGE REGULATOR contro] knob to INCR until HEAD 
LOW flowmeter ball indicates full flow. Slowly turn control knob to DECR. 
Flowmeter ball must vise and settle smoothly and respond immediately to 
revtlilor movement. 


n. Repeat step m 2 times, 


a. Slowly turn TUBE PURGE REGULATOR control knob to INCR until HEAD 
FLOW flowmeter ball indicates full flow. Slowly turn control knob to DECR. 
Flowmeter ball must rise and settle smoothly and respond immediately to 
resulator movement. 


p. Repeat step o 2 times. 


q. Connect a hose and vent valve from TUBE PURGE port to TUBE PRESSURE 
port. Close vent valve. 
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r. Connect a hose and vent valve from HEAD PURGE port to HEAD PRESSURE 
port. Close vent valve. 
s. Slowly increase supply pressure to 50 +45 psig. 


t. Slowly ion HEAD PURGE REGULATOR to full INCR. HEAD PRESSURE, 
HEAD/TUBF DIFF PRESS vases will peg, but this is not detrimental to gages. 


u. While monitoring HEAD/!USE DIFF PRESS gage, carefully turn TUBE 
PURGE REGULATOR to TNCR until HEAD/TUBE DIFF PRESS gage indicator 
leaves pegged condition. Then manipulate regulator, as necessary, to cause indi- 
cator to stabilize in the operating range of HEAD/TUBE DIFF PRESS page. 


v. Using leak-test compound (MSI'C-SPEC~-384), leak-test all interconnecting 
tubing fittings for zero leakage. 


NOTE 


Zero leakage is defined as no visible growth in bubble size 
in one minute. 


w. Slowly move HEAD PURGE REGULATOR and TUBE PURGE REGULATOR 
to decrease pressure to zcro. HEAD PRESSURE; HEAD/TUBE DIFF PRESS gages 
may pey, but this is not detrimental to gages. 

x. Decrease supply pressure to panel to zero. 


y. Open vent valves in interconnecting lines between HEAD PURGE and HEAD 
PRESS and TUBE PURGE and ‘TURE PRESS. 


z. Disconnect interconnecting hoses, vent valves, and supply source. Install 
pressure caps on purge panel ports. 


aa. Install panel back. 
13-39. CLEANING. 


{3-40. Interior and exterior surfaces of the automatic inert gas arc welding set 
and accessories must be kept free of dust, dirt, grease, and all foreign particles. 
frequency of inspection and cleaning operation depends on the environment in 
which welder is being uscd. Refer to Cleaning, section I. 
13-41, LUBRICATING. 
13-42. Lubricate weiding set components and accessories as follows: 

NOTE 


Wheel bearings do nol require servicing as they are 
permanently lubricated. 


a. (Deleted) 
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Figure 13-15, Electrical Schematic 
(Sheet 3 of 3) 


b. Lubricate threads on electrical connectors (Method A, section 1) and threads 
and coupling nuts on pneumatic inert gas and water connectors (Methods A and G, 
section J) with FS1281 compound (Dow Corning Corp). Remove excess grease with 
a Clean lint-free cloth, 


c. (Deleted) 


d. Lubricate caste: swivel tock pins and brake lever actuators with lubricating 
oil (Federal Specification VV-L-800), or equivalent. Remove excess lubricant 
with clean, lint-free cloth. 

13-43, MAIN'TENANCE OF AUTOMATIC INERT GAS ARC WELDING SET 


paramere fenfuneies 


COMPONENTS. 


13-44. ADJUSTING BRAKES, Adjusting caster brakes consists of positioning 
each brake to apply the required force to its caster whee] without overloadiuig the 
brake lever. 

a, Loosen bolt attaching brake to mounting bracket, 


b. Actuate brake lever until nearly over center and hold, Position brake in 
serrations which allows brake shoe to touch wheel. Release brake lever. 
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c. Move brake one serration away from caster wheel and torque bolts. Refer 
to Torque Values for Threaded Fasteners, section I. 


13-45. CLEANING COVER. Thoroughly clean covers as follows: 


a. Hand wipe with a cloth moistened with a solution of 4-6 ounces of mild 
alkaline cleaner RB0210-002 or RBO210-005 (Rocketdyne), or equivalent, for each 
gallon of water heated to 140° to 160° F. 


b. Rinse with clear water (180° to 150° F). 
c. Wipe with clean, lint-free cloth and allow to dry thoroughly. 


13-49. PROOF-PRESSURE-TUSTLING HOSES. Proof-pressure-test hoses with 
gaseous nitrogen. Pressurize hose for 2 minutes, vent pressure, and repeat 
cycle 4 times. No damage or permanent deformation is allowable. Leakare is 
allowable if operating pressures can be maintained during use. Pressurize hoses 
to the following pressures: 


a. (Deleted) 
b. Purge supply hose 9027422 to 75 «2 psig. 
c. Supply and vent hose 9027450 to 75 42 psig. 


WARNING 


Safety regulations must be observed when proof-pressure- 
testing. Proof pressure can burst a defective hose, caus- 
ing injury or death. 
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SECTION XIV 


SINGLE HEAD SPECIAL TOOL KIT G31a7 


WARNING 


SINGLE HEAD SPECIAL TOOL KIT G3127 MUST BE OPERATED BY 
AUTHORIZED PERSONNEL TRAINED IN THE USE OF THE EQUIPMENT, 
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DESCRIPTICN AND LEADING PARTIC. 


14-1. AIR IIUN AND Le AUING 


ULARS Fi ras SINGLE-HEAD SPE ECIAL T “TOOLKIT. 


14-2, The single-head special toolkit (figures 
14-1 and 14-2) provides the capability of cutting 
engine tubes and, used with Automatic Inert 
Gas Are Welding Set G3128 (section XII), the 
capapility of welding tubes in place on the an- 
gine, Two weld heads, plug an assortment of 
weld head covers, electrodes, tube cutters, 
and gages, enable the cutting of 1/4 to 3/4 inch 
engine tubes and the welding of 1/4 to one inch 
engine lubes. Accessories inchvle a flexible 
shaft that permits use of the Jarge weld head in 
congested areas, and clamps to hold the weld 
head when the tube being welded is other than 
horizontal, Leading particulars for the tcolkit 
are listed in figure 14-3, and instructions for 
use of the toolkit are in R-3326-3, 


14-3, THEORY OF OPERATION, 


14-4, Cutting of tubes is accomplished in the 
conventional raanner of rotating a cutting wheel 
avound the tube while incrementally diminishing 
the operating diameter of the cutter wuti] the 
tube is caused to part, Tuoe cutters supplied 
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in the single-head toolkit produce 2 chipless cut, 
The prime reason why chipless cutsare obtained 
is the design of the cutter wheel, which causes 
pressure tc be applied to each side of the cut 
causing the tube to break under ter s.on rather 
than being cut through. Welding is acccmplished 
by rotating a rotor containing an electrode 
around the tube being welded. Specially designe 
weld heads retain the rotor centered around the 
tube. Through a geared pinion driven by a 
variable-speed motor, the rotor 13 caused to 
rotate around the tube. Welding current applied 
lu the rclor through brush contacts produces a 
continuous, circumferential, melt-tlitu welded 
joint L1the stationary, in-place engine tube. 
Welds with minitnum externa? contamination are 
obtained by an inert gas purge supplied through 
a line connected to each head assembly, routed 
internally to envelop the weld ares, and then 
vented through relief ports provided in the 
covers. 


14-5. CONFIGURATION CHANGE §S-- MANUAL 
OFFECTIVITY, 


14-6, The modifications incurporaied in this 


manual that change the configuration of the single- 
head special toolkit are Heted in figure 14-4. 
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UNITS 


DESCRIFTION PER 
12 3 4 5 ASSY 
S127 SPECIAL TOOL KIT, Single head 
1 9022967-11 + CONTAINER ASSY .,..... ee are Sein as 1 
a 9022917-3 GAGE, Adjustment, electrode .......00, ‘tanta i 
2 §022917.-5 » GAGF, Adjustment, electrode ...........00, I 
2 902A917%-7 GAGE, Adjustment, electrode ......500000ae : 1 
2 9022917-9 GAGF, Adjustment. electrode oo... 0.0 cee t 
2 9022960-3 GAGE, Adjustment, electrode .......0.. lao ab 1 
2 9022960- 5 GAGE, Adjustment, electrode ........ 0.0005 1 
2 9022960-7 GAGE, Adjustment, electrode .........000., 1 
2 9022960-9 . GAGE, Adjustment, electrode ..........0.,, ] 
3 9022910 SHAVT ASSY, Flexible, 1/4 tubing, special tool ., 1 
4 9022926-11 . HAD ASSY, 5/8 THRU 1. 00, special tool ...... 1 
6 9022876-11 HEAD ASSY, 1/4 THRU 1/2, special tool ..... nes 1 
6 9026708 . CUTTER ASSY, Tune, 3/4 1N. (Alternate ..... 1 
CTC-AL- 106, Precision Machine Specialties). 
7 9025707 CUTTER AGSY, Tube, 5/81N. (Alternate ......, 1 
CTC-ALe 105, Precision Machine Specialties) 
8 9026706 CUTTER ASSY, Tube, 1/2 IN. (Alternate ..... 1 
CTC- AL- 104, Precision Machine Speci alties) 
Hf] 9022887 » CLAMP ASSY, Support, special tool ..... ae he 1 
10 9922908-9 COVER, Special tual, top, inner oo... ees 2 
10 9022908- 13 COVER, Sperial tool, top, inner oo... ee ee a 2 
10 9022008- 15 » COVER, Special tool, top, inner 2... eee ees | a 
SRE Sone | os sales SS pees) eae eee 


Figure 14-1. Single-Head Speeial Tonlkit (Not Incorporating MP2 Change) (Sheet 1 of 3) 
14-2 Change No. 15 =~ 35 february 19°70 
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Volume I 
INDEX PART NUMBER DESCRIPTION 
NO 123 4 5 
| 9022008- 35 COVER, Special tool, top, inner ,...... 00a 
10 9022908-45 . COVER, Special tont, top, immer .. 6... 2c ee ee 1 
10 9022808- 47 » COVER, Special tool, top, inner oo... ee ee ee 2 
10 9022908-49 COVER, Special (ool, top, immer oo... eee cee 2 
10 9022908- 53 COVER, Special tool, top, inner oe. eee ee 1 
10 9922908- 65 COVER, Special tunl, top, inner. www ee ee 1 
10 9022938- 13 COVER, Special tuol, tep, inner 2... 6.8, erbach ae 1 
10 9022958- 33 COVER, Special tual, top, immer oo... 2... eat ad 1 
10 9022958-37 COVER. Special tool, top, inner 2... 2... eee 1 
10 9022958- 59 COVEK, Special tool, top, inner ..... dig ahve bs 1 
11 9022909-9 | COVER, Special wool, bottom, inne, oo... Paes 2 
11 9022909- 13 COVER, Special tool, voltorn, inner . 2... eee 2 
11 9022909-15 COVER, Special toni, buttom, immer oo... eee. 2 
11 | 9022909-35 COVER, Special toul, bottom, inner oo... eee | t 
iW 9022909- 45 COVE Special tool, bottom, inner 2... eee 1 
1 9022909-47 COVER, Special tool, bottom, inner so... ee a 
11 9022909-49 COVER, Special tool, bottam, jamer . on. eee es i 2 
11 9022909 - $3 COVER, Speciai tool, bottem, inner oo... i wee eee | i 
tI 9022909~65 COVER, Special tool, bettom, immer ..... ie ale i 
11 §082949- 18 COVET? Spee) tool, hotuomt, immer oo... ee ee ee i 
11 j 9022959 33 | COVER, dpecal tool, bottom, inner. ee ee 1 
11 9O229509-37 COVER, Special tool, bottom, inner ..... dre Shares i 
| 11 9922959- 59 | COVER, Special tool, bottory, inner oe... eee 1 
12 9022919-9 COVER, Speeial tool, top, outer ...... See & oss 2 
| 12 GO22919- 13 | COVER, Special tuol, top, outer 6... ee ae a 
1? 9022919-15 | . COVER, Special tool, tup, outer 2... eee eae 2 
12 9O2Z919- 35 . COVER, Special tool, top, outer o.oo... eee 1 
12 9022919-45 COVER, Special tool, top, outer oo... 2.0. Paints 1 
12 9022919- 47 COVER, Special tool, top, onter o...... gt varaess 2 
12 9022919-43 COVER, Special tool, top, outer o......., rae 2 
12 90229 19-33 » COVER, Special tool, top, outer 2... ee ee ee . 1 
12 9022919-65 » COVER, Special tool, top, outer oc... eee eee 1 
it 9022961- 13 COVER, Speciat tool, top, outer oo... pe Sriaisee ti 1 
12 9022061~33 | COVER, Special tool, top, outer o........ ee } 
| 12 9022961-37 COVER, Special tool, top, outer... ee eee 1 
12 9022961 - 59 | COVER, Special tov), top, outer os. 0.86. diede aS 1 
| o G02 2u20-4 COVER, Speciat toot, bottam, cuter ...... mares a 
ees | 9029920-12 COVER, Special tool, bottom, outer oo... eee. 2 
13 9N27920- 15 COVER, Special tog], bottom. outer .... 2.08. ‘ 2 
13 AO 22A920- 2h COVER, Special tual, bottom, outer . 2... ee ae t 
13 9022920-45 COVER, Special tool, bottam, outer 2... 1k. ar 1 
13 9922920-47 | COVER, Special tool, bottom, outer ......... ' 2 
12 J022920- 49 COVER, Special tool, bottom, outer 2... .. ee, ' 2 
13 9022920- 93 | COVER, Special tool, bottom, outer ..... ae 46S i 
13 9022920- 45 COVER, Special tool, buthem, outer 2... ee es , 1 
13 902A9K2- 14 COVER, Special tool, bottom, oufer .. ee. ee eae 1 
13 ONZ296G2~ 33 COVERT, Special fool, bottam, outer... . eee we 1 
13 Q)Z2RGI2-27 COVER, Special tool, battom, outer... . ee ea. } 
13 GOZ2902. 5G COVIAA, Special ool, bottom, outer os... ae, Paar 1 
14 91922929 | . CLAMP ASSY, Support, special luol ........, ee 1 
15 9026764 . CUTTER ASSY, Tube, 1/4 IN. (Alternate .. 0... : 1 
CTC. AL~102, Precision Machine Specialties! 
16 9026705 CUI'TER ASSY, Tube, $/S IN, (Alternate ...... i 1 
‘TC AL-103, Precision Machine Specialties) 


Figure 14-1. Single-Head Special Toolkit (Not Jucorporating MD2 Change) (Sheet 2 of 3) 
Change No. 15 - 25 February 1970 14-3 
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TYPICAL DETAIL A 
INDEX PART NUMBER DESCRIPTION 
NO. 2 3 4 5 
17 902 2906-3 ELECTRODE. _ Special tool, 0. 0. 049 IN. IN. ‘DIAxO. 368 . 
. (Alternate MRP- 63-06-79} 
18 9022906-~5 eeanel Special tool, 0.040IN. DJIAx0.460 .. 12 
N. (Alternate MRP- 94-06-79} 
19 9022956-3 ULECTRODE, Special tool, 0.CG62IN. DIAx0.456 .. 12 
| N. (Alternate MRP- 62-06-70) 
20 | 90229 36-9 ELECTRODE, Special tool, 0.0€2IN, DIAxG, 592 .. 12 
N. {Alfernate MRP-63- 06-70) 
at 9929918 . PIN, Speciat tceol (0.0939 IN. DIA x 0,375 IN.) 2... 2 
42 9022235 . PIN, Special tool (0,093 IN. DIA x 0.450 IN.) . : 2 
a3 9027889 » COUPIANGASSY, Motor, specialtool, 0. 395IN. OD. 1 
24 9052939 . COUPLING, Special toot, 09.459IN. OD ....ae. i 
25 926714 . CUTTER, Wheel, tube cutter, 1/4 THRU 3/4 (Alter- . 6 
nate CWI-20, Precision Machine Specialties) 
26 9022956- 7 . ELECTRODE, Special tool, 0.062 IN. DIA « 0.150. 12 
(Alterpute MRI'- 63-06-70) 
27 NASGTICNAW ane NUD ab Ghacaee cad wate Se eee ere ee 4 
20 9022053 » BCRIW, Secialtogl oa. TAWA al Se OLE y edn obie. 5 
29 9022942 | . FAS VENER, Special tool (0. BOON, cveralllength).. Hi] 
au 9022902 . FASTENER, Specialiool (0. 4501N, overall length). . 5 
31 9022532-3 . BRUSH, Special tool (0. 2501N. shank DIA x0. T44IN. ) i 
32 402 2882-3 . GRUSH, Special tool (0. 312M, shank DIAx0.4751N, J 1 
33 902.2B82-5 . BRUSH, Special tool (0. 3J2IN. shank DIA 5 0. 896IN. ) 1 
34 [ 9922932- 5 . BRUSH, Special toal (0. 2501N. shank DIA x0. 870IN, ) 1 


Vigure 14-1. Siagle-Mead Special Toolkit (Not Incorporating MD2 Change} (Sheet 3 of 3) 
14-4 (change No. 15 - 25 February 1970 
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INDEX 
NO. 
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G3127 SPECIA 1. TOOL KIT, Single head 
796 . BOX (Creative Packaging Inc) .... 00.0.0 cena on 
9022967- 21 . CONTAINER ASSY, Special tonl ....-... gree 1 
VPD192-0007-0029 . . CONTAINER (Navan Products Inc)... 2... eee 1 
9022967-15 . . CUSHION, Container Assy, special tool ....,. } 
9022967-13 . . CUSHION, Contalner Assy, special tool ...... 1 
9022887 . CLAMP ASSY, Support, special tool...... erate Ste i 
620 . BOX (Creative Packaging inc) ..... eee ae ee eae 6 
9026708 . CUTTER ASSY, Tube, 3/4 iN, (Alternate aed i 
CTC-AL-106, Precision Machine Specialties) | 
9026707 . CUTTER ASSY, Tube, 5/8 IN, (Alternate .. 4 1 
CTC-AL-105, Precision Machine Specialties) 
$026706 . CUTTER ASEY, Tube, 1/2 IN, (Alternate ... 1 
CTC-AL-104, Precision he hine Specialties) 
9026705 : ou ASLY, Tube, 3/8 IN, (Alternate ..... 1 
UTC- AL-103, Precision Machine Specialties) 
9026704 , CUTTER ASSY, Tuhe, 1/4 IN, (Alternate .....05 1 
CTC-AL- 102, Precision Machine “pecialties) 
9022910 . SHAFT ASSY, Flexible, 1/4 tubing, spectsl tool... 1 
9022929 . CLAMP ASSY, Support, spectal tool, se. eee eee 1 
5404-04X-N7 . COUPLER (Symetrics Inc) 2... ccc ee eee ee nee 1 
5194-04X-N7% . NIPPLE (Symetrics Inc) ......006- eves beeen 1 
90229 26-31 . HEAD ASSY, 5/6 THRU 1.60, special fool. ...... 1 
9022876-41 | HEAD ASSY, 1/4 THRU 1/2, special too) ....... i 
eee a ee | 


Figure 14-2. Single-Head Special Toolkit (incorporating MD3 Change) (Sheet « of 5) 
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x PART DESCRIPTION PER 
: NO, 123 4 & ASSY, 
203 . BOX (Creative Packaging Inc)... 0.6 ee ee ae j 1 
9026333-3 », BAD, Special tool Kit 6.6 paca. dewe Ea aye aGrere ow 38S } 
23 | 9027427 . GAGE ASSY, Adjustment, electrode... ....0-, . 1 
22 9027432 » BREAK OFF TOOL, Electrode, 40... 0.600 0e ‘ i 
23 9027431-37 . GAGE, Adjustment, electrode, male (-2007) ..,.. 1 
24 9027431-15 . GAGE, Adjustment, electrode, male (-2006) ..... 1 
25 9027431-13 . GAGH, Adjustment, electrode, male (-2006) ..... 1 
26 9027431-9 » GAGE, Adjustment, electrode, male (-1007) ..... 1 
27 902743.-35 . GAGD, Adjustment, electrode, mate (-3006) ..... 1 
28 9027431-7 . GAGE, Adjustment, electrode, male (-0006) ..... 1 
29 9027431-33 . GAGE, Adjustment, electrode, male (-3005) ...., i 
30 9027431-5 . GAGE, Adjustment, electrode, mate (-0005) ..... 1 
31 9027431-3 . GAGE, Adjustment, electrode, male (-0004) ..... 1 
32 203 . KOX (Creative Packaging Inc) 1.0... ee eee 1 
33 $026333~5 » PAD, Special ton) kit... 6. eee ee ee ara a ee 1 
34 9027427-11 . GAGE AsSSY, Adjustment, electrode .....20000. 1 
35 9027433 . BREAK OFF TOOL, Electrode, 062 ...,..0.0005 i 
36 9027431-29 GAGE, Adjustment, electrode, male (~6006) ....., 1 
2 9027431-25 . GAGE, Adjustment, electrode, male (-5006) .,... 1 
ae 9027431-17 GAGE, Adjustment, electrode, nile (-3005) ....- 1 
39 90127431-27 GAGE, Adjustment, eJectrod», mate (-6005) ..... 1 
40 9027431-19 GAGE, Adjustment, electrode, male (-3006) ..... 1 
41 9027431- 23 GAGE, Adjustment, electrode, male ( 4005) ...6. 1 


Figure 14-2, Single-Head Special Toolkit Uncorporating, MD3 Change) (Sheet 2 of 5) 
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een r (aes 
INDEX PART Dror as 
NO, NO. 12 3 4 5 ASSY, 
42 9022956-3 . ELECTRODE, Special tool, 0.082 (IN. DIA x ..... 12 
0.456 IN, (Alternate MRP-63-06-70) 
43 90229565 . ELECTRODE, Specia} tool, 0.062 IN, DIAx ..... 12 
0,592 IN, (Alternate MRP -63-06-70) 
44 9022956-7 . ELECTRODE, Special tool, 0.062IN, DIAx ,.... 12 
6,750 IN, (Alternate MRP-63--08- 70) 
45 922906~5 . ELECTRODE, Special tool, 0.040 IN, DIAx ..... 12 
0,460 IN, (Alternate MRP- 63-06-79) 
46 9022906-3 » ELECTHODE, Special tool, 0.040 IN, DIA x 1... 12 
0,368 IN. (Alternate MRP.63-06-79) 
47 204 . BOX (Bradley Indusiries Inc) oo... 0eee ee euee — 
48 9022882-5 . BRUSH, Special tool (0,312 IN, shank DIA) ...... | 
49 9022932- 5 . BRUSH, Special tool (0,250 IN, shank DIA) ...... 1 
50 | 9026326 COUPLING, Pinion, small head (0.500 iN, long) .. 1 
51 9026328 COUPLING, Pinion, Jarge head (0.427 IN, long} .. 1 
§2 9026327 COUPLING, Motor, small head (0,546 IN, ...... it 
overall length) 
53 9026329 COUPLING, Motor, large head (O.615 IN, ...4-. 1 
overall length) 
54 204 BOX (Bradley Industries Inc) .....000 eee eee I 
55 NASOT9CO4AW BUT! poact cece $28 Ge ar ee Wee Ee ve ene 4 
56 9022952 FASTENER, Special tool ‘©, "690 IN, overall length) . 5) 
57 9022902- 3 FASTENER, Special tool (0.450 IN, overall length), 5 
58 9026714 CUTTER, Wheel, tube cutter, 1/4 THRU 3/4 6 
(Alternate CW1-20, Precision Machine 
Specialties) 
59 MS835233-3 SCREW oe eee ee ee er pe Ss Be ee a *-@¢ &¢ + Oo 10 
60 9022918 PIN, Special tool (0.093 IN, DIA x 0. 375 INS) ges 2 
61 9922935 PIN, Special tool (0.093 IN, DIA x 0.450 IN.) .,.. 2 
62 4- 40x3/32 SOCKF'T SETSCREW (Cup point 38-8 type ..,. 4 
303 CRES) 


Figure 14-2, Single-Head Special Toolkit (Incorporating MD3 Change) (Sheet 3 of 5) 
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DETAIL oe 

eee eee ee eee nae Ce Cn AT WOIA 

er DESCRIPTION iiss 

NO, 12 3 4 5 ASSY, 
1410 . BOX (Creative Packaging Inc) ....,. 16 
9N22906- 177 . COVER, Special tool, top, inner .,... ! 
9022909-177 . COVER, Special tool, bottom, inner. 1 
9022920-17'% ‘ COVER, Special tool, bottam, outer . 1 
992291) -177 . COVER, Special tuol, top, outer so... 1 
9022908-175 é COVE x, Special tool, top, inner ....5. 1 
9022909-175 . COVER, Special tool, bottom, inner, 1 
9022920-175 , COVER, Special toci, bultom, outer . 1 
9022919-175 » COVER Special tool, tup, outer ..,... 1 
9022908-157 » COVER, Special tavl, top, inner ....... 1 
9022909-157 » COVER, Special tool, bottom, inner . 1 
9022920--157 . COVER, Sperial tuol, bottom, outer 1 
9022919-197 . COVER, Special tool, top, ouler .... 1 
9022908-155 . COVER, Special tool, top, inner .... 1 
9022309-155 . COVER, Special tool, bottom, inner . 1 
9022920-155 . COVER, Special tool, bottom, outer 1 
9022919-155 » COVER, Special fool, top, outer 2.1... ee ee. 
9022908-153 . COVER, Special tool, top, inuer ...... I 
9022909-153 . COVER, Special tool, botlar, inner ‘ ous i 
9022920~193 » COVER, Special tool, bottum, outer sedeas 1 
9022919-153 COVER, Special tool, top, outer ...e. 0.00 Lee i | 
9022908- 117 : COVER, Special tool, top, INNOT oe we ee ee ee 1 
3022909~117 » COVER, Spectal tool, bottom, inners .... ears ! 
9022920-117 . COVER, Special tool, bottom, outer ....... eo j 
9022919+117 . COVER, Special tool, top, outer .. er aan 1 
9022908-115 . COVER, Special toul, top, inner... ee ene. ' 1 
9022909--115 . COVER, Spectal tool, bottom, inner se... es : 1 
9022920-115 COVER, Special tool, bottom, outer «4... 0. eee 1 
9022919-115 . COVER, Special tool, top, outer o.... wee ] 
9022908-113 . COVER, Spectal tool, top, inner 2... cee ee ewe 1 
9022909-113 . COVER, Special tool, bottom, inner ......, ate 1 
9022920~113 . COVER, Spectal tom, bottom, ouler wees ee ees i 
9022919-113 . COVER, Special! tool, top, outer oo. ee eee ec ee t 
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Figure 14-2. Single-Head Special Toolkit Uncorporating MDY Change) (Sheet 4 of 5) 
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@ THE INDICATED STORAGE. INCLUDES A SLT OF 
COVERS THAT MAY PE CURRENTLY INSTALLED 
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® STURE SPARE COVES IN UNUSED POXES, 


DETAIL F 
W281 1074 
Uaparsaesmepase UNITS 
INDEX PART PESO EON mi PER 

NO, NO. $4 6 ASSY. 
73 793 . BOX (Creative Packaging Ine)... ee eee Sais q 
74 9022958 -117 . COVER, Spectal tool, top, inner .......000- 1 
74 9022999-117 COVER, Special teal, bottom, inner ......- 1 
74 NHAROG2- 117 COVER, Speciai tool, bettanm, outer. ae ae i 
t4 9022961-117 . COVER, Special tool, top, outer... 5 fe ds j 
45 9022958 - 183 . COVER, Special tecl, top, inner .... eee tee 1 
75 $022959-183 . COVER, Special tool, bottom, inner ..... ea. | 1 
75 9022062- 183 » COVER, Special toul, boltom, outer ... eter 1 
15 8022961-183 » COVER, Special tool, top, outer .....-.0.06. 1 
7S 9022058-159 . COVER, Special tool, top, inner ..... eee ee 1 
76 9922959-159 - COVER, Special tool, bottum, inner si... eee 1 
© 22962-1590 COVER, Special tool, bottom, cuter ... ite I 
9022961-159 » COVER, Special tool, lop, outer so... eee nee { 
717 bUn2958-137 . COVER, Speetal tool, top, inner 2... ee eee F 1 
9022559- 137 COVER, Special tool, bottom, inner awe I 
ri 9022962-137 . COVER, Special tool, bottom, outer 2... 6.5 ee 1 
902296) ~-137 COVER, Special tool, top, outer pier eee eae 1 
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Figure 14-2, Single-Head Special Toolkit’ (Incorporating M3 Change} (Sheet 5 of 5) 
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Weight 25 pounds 
(appoximuutely) 


Height iclased) § inches 


Width 29 inches 


Depth 16 inches 


Tube size cutting 1/4 to 3/4 inch 
eapahility 


1/4 to 1 inch all 
tube wall thick - 
nesses found on 
the engine 


Tube size welding 
capability 


Head assembles 
9022876 and 9022926 
Operating voltage 24-28 vde 
(varsabie) 


Drive pinion speed al) -2 
{no load) 


3d epm 


Flexible shaft (used 
with large head 
assembly) 


36 inches 
{approxitnately) 


Length 


Bend ractius 5 inches 


{mtnimum) 


Figure 14-3, Leading Pertiewars for 
Gingle-Uead Special Tuollit 
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Appr aved MD Incorporated in 

ZL CP No, No. Manual Dated 
12-406 1 Y January 1966 
02-005 2 25 February 1970 
FA-713 3 8 March 1972 


Figure 14-4, Configuration Changos-- Manual 
Kffectisity 


14-10 Change No, 20 - 4 March 1972 


n-3B 25-5 
Yolume 1 


14-7. MAINTENANCE OF SINGLE: 


2 “HEAD 

SPECIAL TOOLKIT, 
14-8, Plauned field maintenance requirements 
fo. the single-head spectal toolkit are listed in 
figure 14-5, his figure lists the lasks to ve 
performed, when the tasks are to be performed, 
and refers to the daia necessary to accomplish 
these lasks, 


14-9, REPAIR OF SINGLE-HEAD SPECIAL 


TOOLKIT COh. PONENTS, 


14-10, Repair of kit compenents consists of 
replacing defective parts with like-serviceable 
parts, 


14-11. REPAIRING HEAD ASSEMBLIES, 
14~12, Fxeept for the following, no special 


instructions are required for disassembly or 
xssenibly of head assemblios, For head 
assemblies 9022876-11 and 9022926-11 sec 
figure 14-6, and for head assemblies 
9022876-41 and 9022926-3) see figure 14-7 
for the relationship of head assembly parts 
and for the key to ingex numbers used in this 
procedure, 


a. When replacing wire (26, figure 14-6, 
or 37, figure 14-7) springs (27, 
or spring (38, ficure 14-7), use lead-tin solder 
SN6O or SN63 (Federal Specification QQ-S-571}, 
or equivalent, and solder rating surfaces fully. 


b. When disassembling head assemblies 
9022876-14 and 9022926-11, it is necessary 
{o luosen setscrew (17, figure 14-6) lo remove 
motor (23), Setserew (17) is accesstble through 
an aceess hole in housing assembly (11), 


¢, Wher assembling head assembly 
N022870-41, make sure gap between coupling 
(21, Merve 14-7) and ring (20) ts 0.04 to 0,06 
inch to anequately engage couplings (21 and 26), 
If rotor (3%) does not seat agatost mounting 
block (23) at minimum gap (0,04 inch), reduce 
0,04-ined gap in 0.G1-inch increments until 
interference is eliminated, 


28, (igure 14-6}, 


R-3825-5 
Volume I 


a, When assembling head assembly 


A 9022926-31, make sure gap between coupling 


(21) and ring (20) is 0.02 to 0,04 Inch to ade- 
quately engage couplings (21 and 26), Hf moter 
(33) does not seat against mounting block (23) 
at minlimum gap (0,02 Inch}, reduce 0,02-inch 
gap in 0,01-tnch increments until interference 
is eliminated. 


e. When assetmnbling, (orque the following 
screws to yalues noted: 


Index and Torque 
Figure No. (ne Ib) 
5, 14-7 0. 50 +0. 10 
6, 14-6 0, 50 40.10 
9, 14-7 6.00 +0. a0 (head assembly 
9022926- 31) 
3 (max) (head assenibly 9022876-41) 
10, 14-6 §,00 +0.60 (head assembly 
$022926-1)) 
3 {nrax) (heedassembly 9022876- 13) 
17, 14-6 1.620. 1 (head agscimily 
2022926- 18) 
1 (max)(headassembly 9922876- 11) 
20, 14-6 1,240, 12 
21, 14-6 1.2 50.12 
23, 14-7 1,60 40,1 
26 14-7 1.20 +0. 12 (head assembly 
9022026. 31) 
1.0 (max) (head assembly 
9082876-41) 
27, 14-7 1,20 +0. 12 
29, 14-6 1.2 40.12 
36, 14-6 1.2450,12 
39, 14-7 1.20 39,12 
46, 14-7 1,00 +0. 10 
li-ks. REPAIRING TUBB CUTTER 


ASSEMBLIES, 


14-14. Kxcept fur the following, no special 
juptructions are required for disassembly or 
assembly of tube culier assemblies, see 
figure 14-8 for relationship of tube cutler 
aagembly parts and far key to index mumbers 
used in this procedure, 


a. When cisassemblint, malre sure setscrew 
(12) is loosened av minimum of 4 turns or ce- 
moved before pin (11) is removed, 


Section XI¥ 
Paragraphs 14-13 to 14-14 


b. Before installing pin (JJ), inspect pin for 
woar, Reject pin if wear is discernible with 
fingernail. 


NOTE 


Allowable alternate to tube cutter 
nésemblles do not incorporate 
setacrew (12), 


c. When assembling, lubricate (Method W, 
section [) pin (11) with lubricant grease 
RBO140-012 (Hocketdyne) and, tf cutter iIncor- 
porates setscrew (12), install lubrivated pin 
(il) with fiats toward setscrew. 


d, When assembling, torque screw (7) to 
133-163 in-oz and setscrew (12) to one in-lb 
nlaximum, 


e. When assembling, make sure pins 
(fKapd 1J) and roller pins (5) ave flush with 
ov below stuface of jaw segments, 


Change No. 20 - 8 March 1072 14-11/14-12 


(dare ve eee oem meneine iy fitatn: 


Requirements 


heres roma 


Jaspect: 


Kit for completeness 


Brushes for freedam of move- 
ment and oxidization 


Split rotors for wear 


Air passage for obstructions 


Tube cufters for freedon of 
movement 


Tube cutter culfer wheels for xX 
for nicks andcracks on cutting 
edge 


“exible shaft for rotation x | X 


Rotors for weld residue x 


Electrical cables for damaged X 
insulation and darnaged 
connectors 


Lubricate: 


Tehe cutter cutter wheel pin 
(ll, figure 14-8) Culter 
wheel pins that have been dry 
lubricated do not require 
periodic lubrication unless 
lubricant has worn to the 
extent that bare metal is 
exposed. } 


R- 3825-5 


Section XIV 


Volume I 


Reference/Ke 1arks 


ae re Na cee eR OL 


See figure 14-1 or 14-2, 


Depress and release each brush, Brush must 
return freely immediately after release. Re- 
move oxidizalion with a goft-bristle, wire 
brush. 


NOTE 
A wire brush with «300 wire size is 
recommended, 


With rotor assembled, cheek for rotational 
movenient of halves relative to each other. 
Since there is no set measurement that can 
determine whether the rotor should be re- 
placed, performance is the determining factor. 
Hoingie than 0. GGo0-1webl rutationdst movement 
crisls, hawever, performance capability of the 
rotor must be carefully taunitored during sub- 
sequent use. 

Air passage must be clear. Check by applying 
low-pressure gaseous nitrogen (MiL- P-27401), 


Service or replace paris that bind. Refer to 


paragcaph 14-13, 


Replace «utter wheel, 
14-13. 


Refer to paragraph 


Cable must rotate freely without evidence of 
binding. Clean cable and then lubricate cable 
lightly with general purpose grease 
(MII~G-779 1). 


Remove wuld residue. 
ix permissibie. 


Ultrasonic cleaning 


Replace cebles and/or connectors. Refer to 
paragraph 14-11, 


byevy 30 days or priur to next use, whichever 
provides the greater fime interval. Refer to 
paragraph 14-13 for disassembly and assembly 
reyuirements. 
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me a oe t ‘. os . eae 4 ‘ NOK 
an \ Pe alee a d a ¢ ‘ FOR EAD ASSEMHLY 9022076-11 
" a ‘ ee Ov 13 USE GROUP A TEGENY 
| | ‘i ae : 14 oa @ POI HFAD ASSEMBLY 9022 /.6- 11 
| 45 ( a Pa Wok GHOUP WT CPB 
6 Nove Sn a 7 32 Lignin ON HEAD ASSEMBCY GH22K0 74 
eel 3 PA PUSLD ON MLAD ASSE MIE Y Go2gg2u 1 
4 fo —-33 
W244 “ 
UNITS 
INDIEX PART NUMBER DESCRIPTION PER 
_ NO. oe 123 4 4 —Tee eae ort apheresis acct __ASSY. 
GROUP A 
902287U- 11 HEAD ASSY, 1/4 THRU 1/2 special tool 
1 902288 2-3 . HRUSH, Special tool ......., are Ane, ead take Yet 1 
2 9022881-J1 . HOUSING ASSY, ‘op, special tonl .. eee eee 1 
3 9022905 i . ROTOR, Special tool (Matched set} (Alternate see canik 1 
902.7309) {See index 4 fur proper setscrew) | 
4 ANSGS0C2H1 . SETSCREW (Use socket setserew 4-40 une . 2... | 1 
thd x 3/32-inch with alternate rotor, i 
index 3) | 
5 YOP2508- 13 COVER, Special tusl, top, inner . 2.2... ee eee 
6 ANDOSC2 -4 SCIUIW “es ea @ Hae we Nar a do kuele warn ees 8 | 4 
7 9022906- 5 ELECTRODE, Special tool . ee nae fie ee aed bi 1 
% NH2Z2C09 -13 » COVER, Special tool, boitom, inner we... eae ae I 
H026099-11 » HEAD ASSY, Bottom, special togl oo... eee ee 1, 
9 922304 » » LATCH ASSY, Sperial tool oo... eae. fob cea é 
1h NAS1101- 08-8 SCREW cc ccc eee eee ean eas 4 
1} 0022897. 71 . » ROUSING ASSY, Botton, block spevial leuk Ca & | I | 
9022890 | PINION ASSY, Special too] Sane ala aed Pee | 
a ee 2 ER eat i fee wth ee etait mateo st Ay, EE ee | 


14-]4 


Figure 14-6. Head Assemblies 9022876- 11 and 9022326-11 Sbeet f of 4) 


Change No. 


15+ 25 Febouary 1970 
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TNITS 
INDEX PART cine | DESCRIPTION PER 
NO. 1235 4 5 8 es ASSY. 
12 9022891 . . » PINION, Scctid Gal. tOOL wscerei or ees as I 
13 9022893 ‘ WASHER, Special tool ., ec. ee eae 1 
14 9022892 . . » BEARING, Special tool .. ee. ee ee eee I 
15 MS16833- 4012 ae RING inca tae tee ea was Wh ecto euas oe th 1 
i6§ 9022898 ane BLOCK, Mounting, special tool .. 1... ae eee J 
17 | AN585NC4H2 . . SETSCREW (Alternate NASIO81CO4D2L) .. | 
18 9022889 » « COUPLING ASSY, Motor, special tool (For : i 
spares 9022889- 11 may be used) 
19 9022918 . « PIN, Specialtool ......e cece eee aes 1 
20 NAS1107-04-8 em. - BOREW a eS eee 6 he eee Sa eae 3 4 
21 NAS1101-04-5 i, 04 SBSCREW. foe sca w ets Gta. ab baa a A cote 4 
9022888 . . MOTOR ASSY, Special tool ..... ee eee ee 1 
22 ABO150- 004-243 CABLE, 25.00 42.00 IN, (cece cree reas 1 
Type 1 Class 1 
23 43A875 MOTOR (Globe Industries) (Alternate ..... 1 
43A684, Globe Industries) 
24 XLR-3-12C : PLUG (ITT Cannon Electric Co) .. 1... 1 
9022916-21 CABLE ASSY, Special tool ....... eee eae 1 
a5 JCSM- 810 MALE, CONNECTOR (Cam- Lak) (Replaces J 
TWH200-2 Conn) 
26 PAP52096 WIRE (Pacific Automation Prod) ...0..02005 1 
(Approx 115 IN.) (Replaces 
TWH-200-2 cable) 
27 9022884 SPRING, Special tool, bottom .....-.. 0. ee ] 
ae | 9022870 Ho SPRING, Special tool, top co... ee cece ae ees 1 
29 AN515-4-6 oe OIG! ay ch dee Sa roca a leben ue the phaee, ASB ae 2 
30 9022972 . INSULATOR, Special tool, slde 2. ee eee 1 
31 9022882-5 BRUSH, Special tool»... ee ee 1 
34 9022920~ £3 COVER, Special tool, bottom, outer .. 0... eae i 
| 33 9022902 FASTENER, Specialtool ....., jhe caste ay Gawe a 5 
34 $022919- 13 COVER, Special tol, top, outer 1 
| a5 9022880 INSULATOR, Special tool, top) oo... ..- aes 1 
36 ANS) 5-4-6 go CIEE. aici eS eset Fa. 8 How tee aL wa ae aa te 2 
| GROUP B 
\ | JO72GAR- 11 HEAL ASSY, 5/8 THRU 1.00, special tool 
i | gog2932-3 BRUSH, Special tool ws... 00. cee ec cece nee 1 
2 9022931~-11 HOUSING ASSY, Top, special tuol 2... eee | 1 
3 | 8022955 ROTOR ASSY, Special tool (Alternate 9027837) ... 1 
(See index 4 for proper syetecrew) 
4 | ANSS5DC2H2 SETSCREW (Use socket selserew 4-40 unc 2... ae 1 
| thd x 3/32-inch with altarnate rotor, 
index 3) 
5 9022958~13 . COVER, Special tool, top, inner .. 2... eee } 
8 9022953 . SCREW, Special tool .. 0... cece eee eeee i 
| 7 9022956-3 . ELECTRODE, Special too) oo... eee eee j 


Sere Ny Mrmr epee aaa erreee: eA ra, EY Bi kenny PL ary ENTS 0 he rep Sen me 1 var perenne FO 


meee tater ee HY te eR Re RT 


Figure 14-6, Head Aasemblies 9022878-11 and 0022026-J1 (Sheat 2 of 3) 


Chenge No. 18- 25 February 1970 14-15/14 18 
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UNITS 
INDEX PART NUMBER DUSCRIP TION PER 
NO. 4 0 8 7 ASSY. 

8 9022959- 13 . COYER, Special tuol, bottum, inner . oe... eee I 

9022933- 13 . HEAD ASSY, Special tool, bottom ...... eee 1 
9 9022944 LATCH ASSY, Special LOL iso aioa i oA a 2 
10 | NAS1101-3 BGREW* srg eke grote ton bases ay ars a ie 
WY Aas HOUSING ASSY, Bottom, special tool ,. k . 

9022940 PINION ASSY, Special tOGU 6 see ans he oe j 
12 9022941 PINION, Special LOOM 4s Sisae eee ; | 
13 9022893 WASHER, Special took oo... .. eae DAR ais 1 F 
14 9022942 BEARING, Special tool oo... ee ee es 1 E 
15 MS16633-4012 RING a eee ahh ee 8 BAS a Ae wee 1 
16 9022948 | BLOCK, Mounting, special tool vs... 22... 1 
1" ANSG5DC4IH2 SCREW (Alternate NAS1O8 1C04D21,) J : 
fi: 9022929 COUPLING, Special fool 2... . ee 1 
19 9022335 PIN, Speciai too) 2... ee eee gira ee Baas ae 1 : 
20 NAS1101-C4-8 SCREW sitat SW, cave. Suh Sie ee) a Tae a Lae ot hee. ooh a eee 4 " 
a1 ANSO00D4-8 SCREW J... ee. eee J aeend dak ee oe 4 . 

9022937 MOTOR ASSY, Special ol: Bich catia aie Susi 1 j 
22 ADBOLS0- 004- 22-3 CABLE, 98. 00 2H4,.G0 IN. oc. ce ea, i : 

Type 1 Class J 

24 DORAY37 3 MGVOR, Spemmaltooi oo... . ee ee eae j 
24 XLR- 3-120 ; PLUG ITT Cannon Klestric Cop oo... 0, 1 

9N2299%-11 CABLE ASSY, Speeial tool . oc. ee ee 1 
25 JCSM-610 | MALE CONNFC LOR {Cam- Lok) (keplaces i 

E TWH2400-2 Conn) 
268 PAP52096 WIRE (Vacific Automation Prod) .......... 1 
| (Approx 115 IN. ) (Replaces 
TWH- 200-2 cable) 

27 9022054 » « SPRING. Special teol, boltom ........ 8005 1 
2u 9022928 .  » SPRING, Special tool, tup .......,-. eel Tete i 
29 ANH15-4-7 ie SOIREE asia Oa ep dae Aa eae ae 4 ee Geb Deke 2 
30 9022974 . INSULATOR, Special tool, side ...... ice wR ans J 
31 9022932-5 - BRUSH, Special took 2... ek ee ee ads i 
32 9022962- 13 » COVER, Special toot, bottom, outer dh eae Gh Seer 1 
33 ito . FASTENER, Speeiai tool o.oo... 008. ee errr 5 
34 9O22961-13 » COVER, Special tcol, top, culer ...,.....005 1 
35 9002073 . es eae Spectal fool, top ww. ee ee I 
36 ANS15-4-5 . SCREW . oid) Brea SNe a) oh adel ayia eae 2 


oe we 4 i} 


Figure 14- 8. Head Assemblies 9022876- 1 aad 9022926. 11 (Sheet 3 of 3) 
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15 29 
§ i . 27 28 ae 
14 16... “SVL a“ 
ie | | bes 
ia 


‘ te 38 
Reais Oe) 
eae | ~ a * a . ’ 
+ { oy LA 4 h | 
eel a, | ! 
aly an A $3 
F gee ‘ “ { 4} AC 
DH od | 3 
a ess PS H SOLE 
a 8 ) 2 FOR HEAD ASSEMI 
wh ; UW2ZATA AP Uk COED A 
} | LEGEND 
43 @ PO HT Qt ASSE MALY 
44 877 8B GL CSE GROUP Hb 
LEGE,D 
; * Ja-3-1- 
a : UNITS 
INDEX fet pee een ee 
NO, 2 § ASSY, 
GROUP A 
a | 9022876-4) | HEAD A&SS¥, 1/4 THRU 1/2 special tool 
1 9022881~31 » HOUSING ASSY, Top, specialtool ... 2. ee ee } 
2 9027300- 11 » ROTOR ASSY, Ring, (Matched sel) cece ee ee en 1 
3 $-40 UNC THD SOCKET, Setscrew, eup point IBeRlype oe. ee ae i 
x 3/32 IN, 303 CUES 
4 9022903-315 COVER, Special tool, top, luuer se... ee ete ee st | 
bs) MS35233-3 ' SCRUW vec cae aS htiterinie ah shane dea cate’ 4 
6 | 90220906-5 » ELECTHODE, Special tool (Allernate, “puik aetna 1 
electrode MHP--05-06-7%! 
7 9022909-115 . COVER, Special tool, hottuin, inner 2... 6 ee eee 1 } 
8 997 4894-13 . LATCH AS8Y, Spectat tool we. ca. a rer 2 
9 BASIIOL-O8 -8 BCIUUM cc ass 4 ccs opp eonea bar eb a wat ses "oe cone 2 
Less pea Raia a [Fetal Meneety ere US OR PEA ND ec ere AE CR 
{ Figure 14-7. Head Assembites 9027876-41 and 9022926-31 (Shoat i of 4) 
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B beitseaiaitt UNITS 
INDI x Pann PREETI PER 
12% 4 & ASSY, 
“Ww V1-862 x 1.50 . TUBE (Samue! Moore & Co} ., 5. ce ee ee eae 1 
9027437- 21 » ADAPTER ASSY, Head purge .... me gig easton BteP e 1 
1 No Number en, fs SUBASSEMBLY , Welded (Comprises GN asarielin:ecete 1 
9027427- ux -9, and -13) 
12 9027437-23 “os TUDE tc Gacce acca eaee elke eeira eae erter dee 1 
13 9027437-15 UBB er seeere: ale ee ay aes ow al el oe Gecare ce 2 
i4 JO27T437- 25 we ie BBG ae oe aici ei oe ye os Sala ao tongs bola ea) we cat an SU 2 
15 5104-04X-N7 | NIPPLE (Gyinetrics Inc) 2... ee ee es 1 | 
16 404-04KX-NT COUPLER (Symetries Inc) oo. 000. ccee ce, 1 | 
9022890-11 | | PINION ASSY, Special tool 0.4.0 0000. eee i | 
Wi 902289) : PINION, Speclal Lt ae eee aod eee aes Gi Saran. « | j 
18 9022893-3 . « WASHER, Spectal too) oc eee eee eee ee 1 } 
19 902289 2~ | : REARING, Spectal tool ...... aaa kana mc an ate i | 
20 M616633- 4012 « RING os cecee & alee old Sande ce cat Cates apis Ae i 
21 9026326 | COUPLING, Purton, small head is DE ae GT erlas Siehanere | 1 
22a NAS1O81C04D2U SCREW vc acces cee ANE Tecan Aha a i Wa Gk ee, be | 1 
23 VOR2KOS | . BLOCK, Mounting, epectal tOO] owe ee ee ee 1 | 
24 NASLIO1-04-8 ee oat se Peveeeee | ‘| 
Bh 9229918 » PIN rerdgltnol ., ee cae a ake eee lac ace + ators ! 
26 9026327 | COUPLING, Motor, siaall head ssc cs sees cca | 1 | 
2 NAS1LIG1-04~-5 eT erie oe ec aaehens Gop aio a iaislels Sonretge ts ae See Kew 4 
28 eae 1/2 1.00 . TUBE (Raychem Cori) a iia, We ieee a ete 5a Revie Sea: 1 
29 4841054 MOTOR ASSY (Globe Industries) (Alternate ...... | 1 
9022988-11) 
30 NT1/4 x .75 » . ‘LUBE (Raychem Corp) (Used on 9022888-11)... 1 
bt 9-4001-14-91 . « KOSED KORD (Whitney Blake Co) (Alternate .. | t 
| 9- 4001-23-91) (Used o1 9022828-11) | 
32 ALIR-9-18C » PLUG (TT Cannon Electrie Co) vo... eee < J 
(Usea on 9022886-11) 
33 9N22688- 3 . . MOTOR ASSY, Special tool (Altered ......-.. 1 
from Globe Ind 434875 or 43A684) 
{Used on 9022888- 11) 
34 9026335 | : PLATE, Identification (Used on 9022888-11) ... i 
34 9926335 ; Py ATE, Identification gi sackee aceon w Buthran bce a aaa mae aee 1 
35 NT?/8 x 1.25 . TUBS (Raychem Corp) ......00 0005 at hase 1 
9022916-31 . CABLE ASSY, Special tool... ee eee ee oe eee 1 
36 JCSM-810 . « MALE CONNECTOR (Cam-Lok) ....50.0008 ri 
37 PAP5 2096 . . WIRE (Pacific Automation Prod) (Approx 24 IN,). 1 
38 9022884 » » S”RING, Special tool, bottom ..... 6c ee ee ef : 
30 MS35233~15 ‘ SCREW ve eee. a: ap Si tae yntoval sen eds el ey dune gal ele 
40 102°072-.3 » INSULATOR, Special tool, ts | ae are ee a 1 
41 902288 2-5 BRUSH, Special tool oc cee ee eee eee eee 1 
42 9022897-31 | HOUSING ASSY, Bottom, block spectai tool oo... eee i 
43 9022920~-115 . COVER, Special tool, hottom, outer . essere ree 1 
44 )022902-3 » FASTENER, Special tool ...... 0.08 ee eee a ars 4 
| 45 9022019-115 | COVER, Special tool, top, outer ss cee cece ees 1 
46 9026330 . LANYARD ASSY, Special toolkit... 0... ae eee 1 
| 44 1fAS1102-04-5 ge ROUTAN tebe Macon 6 APS Tad pel aerains Seigduie ese nao wi Tek GA e eis 1 


Figure 14-7. Head Assemblies §922876-41 and 8022926-3) (Sheet 2 of 4) 
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le 


a mr 


| UNITS | 


ASCREPT 
INDEX PAR PES ON PER 
NO, NOQ, 123 4 5 ASSY, 
GROUP B 
Z 9022926-31 HEAD ASSY, 5/8 THRU 1.00 special tool 
| 4 9022931-21 . HOUSING ASSY, Top, special tool ...,..eeeeee 1 
2 9G27337-11 . ROTOR ASSY, Ring, (Matched set) .......000: 1 
3 4-40 UNC THD . SOCKET, Setscrew, cup point 18-8 type ......, ‘ 1 
x 3/32 IN, 303 CRES 
4 90:22958~-137 » COVER, Special tool, top, inner...... ea. ema el 1 
5 M635233~-3 SCREW. Sites ete wea a bya Ve @ cee S) ale esel et ay Sek ee ae 4 
6 9022956~3 . EUECTRODE, Special tool (Alternate, bulk Sp evevaye 1 
clectrade MRP- 63-06-70) 
7 9022909 -137 . COVER, Special tool, bottom, inner... ca ee eee 1 
8 9022944 . LATCH "AS! SY, Special taol . 2. ee eee ee 2 
9 NAS1I101--3-8 ge: GH TW. es ecassy aioe hee eae as 9. aR aa Wale enews Were a 
10 Vi-562 x 2.50 . TUBE (Samuel Moore & Co) ec. ee ee eee es 1 
H027437- 21 » ADAPTER ASBY, Head purge oo... ee ee ee i 
11 No Number . « SUBASSEMBLY, Welded (Comprises .......> 1 
9027437-7, -9, and -13) | 
1? 9027437-23 2. UPA is eng a oie 8 eRe a aed Sys bay UNL? Ge Be ete ee cae 1 
13 $027437-15 wo SEU Rag ar iced ue BAG ace se a oe ; 2 
id 902743725 a, oat - TUBE ed he eae oe eee au qa ea Tate Pewaren bas 2 
15 §104-04XK-N7 » « NIPPLE (Symetrics Inclo ie eee eee eee eee i] 
i5 5404-04X-N7 : COUPLER (Symetrics Inc) 0.0.06... 00 cee ee 1 
9022940-13 . PINION ASSY, Special tool ..... ate Wale wae . i | 
1% 9022941 » » PINION, Specialtool .... cc eee eee ee eae } 
| 18 9022893-7 . . WASHBR, Special tool... . 0.02 eee eee we 1 
19 9022942-3 - « BEARING, Speclal too) oo... eee. se ey Tae 3s 1 
| 20 MS16633-405 2 ds de ARINC! Sad Recalaree ass avatos Reo Menta o 4 1 
al 9026328 » COUPLING, Pinion, hurve head ..4 00... a ian 1 
22 NAS1081C04D24 « BOREW: pigce ae a5: 0. 6 buaere ge vee nce ea pee Ae ee 1 
23 9022048 . BLOCK, Mounting, Eancitl tao]... eee ee wes fae 1 
| 24 NAS1101-04-8 5 OOREW Siesta tb Ss a0 5 nsdn wegen aes ree 4 
25 9022035 . BIN, Spectal tool .....e cece cece ences aes i 
26 9026329 « COUPLING, Motor, large head .. cee ee eee ee 1 
| ai AN5S0O014-8 oo BO REW. oe ecco cia icecs Pea eae ee ee ae ee ee ee 4 
| av NT2 x 1.00 . TOUGH (Raychem Corp). ......6 2 ee ee ee eo ase 1 
fi 29 5AQT32 . MOTOR ASSY (Globe Industries) (Alternate ..... 1 
Wj22937~ 11) 
30 NT1/4x.75 » . TUBE {Rayshem Corn) (Used on 9022737-11) ... 1 
3) 9-4001-14-91 . . KOULED GORD (Whitney Blake Co) (Alternate , a 1 
9--4001- 23-91) (Used on 902293%-11) 
32 XLR-$-12C - « PLUG (Tet Cannon Electric Co) (Used on... 4. j 
9622987-11) 
33 9022937--5 © » MOTOR ASDY, Special tool (Alfeored oe. ee ee 1 | 
from Globe Ind 542188) (Used on 
002293711) | 
Sek eee) (eT ee Ee ee: See 
i Figure 14-7, Head Assemblies 402207G-4U ond 9022926-3, (Sheet 3 of 4) 
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R- 3825-5 Section KY 
Volume I 

verpi UNITS 

INDFX PART DESCIME TION PER 

NO, NO, 123 4 6 ASSY, 
34 9026835 » « PLATE, Identification (Used on 9022937-11) 2... ) 
34 9026335 PLATE, (dentihea ton: 5 iad kw 4 eae eee Bee 1 
35 NT1-1/2 x 1,25 TUBE (Raychem Corp)... ees sevens Sete ere 1 

9022927-31 . CABLE ASSY, Special tool .......... ere: : i j 
36 JCSM -810 . « MALE CONNEC TOR (Cam- Lok) . a Pacanea? S229 1 
37 PAP52096 . WIRE (Pacifte Automation Prod) (Approx 24 IN,), | 
38 9022934 . » SPRING, Special tool, bottom ....... coon. 1 
39 AN515-4-7 = “SORBW 66 5-4 440,95 Pe eae ee : 2 
40 90229'T4 . INSULATOR, Speclal tool, " side pices irae veh a Pebhinaain ee Soe tate 1 
41 9022932-5 . BRUSH, Special COO] oa ia oie whee ieee ake ene ’ 1 
42 9022047- 21 HOUSING ASSY, Bottom, special tool Oe ee er ee ea ae . j 
43 90229G62+137 . COVER, Special tool, bottom, outer ......5. ‘ 1 
44 9022952 FASTENER, Special tool stabanee bare ee Bieta aa 4 
ay 9022961-137 COVER, Special tool, top, outer .......0..., aX I 
46 902633U LANYARD ee Special t fOOUKIE Gis 4acae acee-e 1 
Ay | NAS1102-04-5 . SCREW , : ‘ i aga Sa a a ckcehe Ae 1 
Figure 14-7. Head Assemblies 9022875-4] and 9022926-31 (Sheet 4 of 4) | 
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INDER PART NUMBER DESCRIPTION UNITS PER SPER ASSY. _ 
NO. 1929 4 6 
9026704 CUTTER ASSY, Tube, 1/41N. .... ]REF 
(Alter fate CUC-Al- 102, 
Precision Machine Specialties) 
9026705 CUTER ASSY, Tuhe, 3/8 IN, 2... REF 
(Alternate CTC-AL- 103, 
| Precision Mochine Specialiics) 
i VOSBTONG CUTTER ASSY, Tube, 1/2IN. 2... REE 
(Alternate CTC-AL- 104, 
i Precision Machine Specialties) 
9026707 CUTTER ASSY, Tube, 5/B IN, .... REF 
(Alternate CTC-AL-105, | 
Precision Machine Special Jen) | 
9026708 CUT’SieR ASSY, Tube, 3/4IN. 2... 
(Alternate CTC-AL- 106, 
Procision Machine Specialties) 
9026723 CUTTER ASSY. Tube, ....... 1 
1/4 IN, 
| 9026724 CUTER ASSY, Tube... 4... 1 
/81N. 
9026725 CUTE R ASSY, Tube, ...... i 
1/2 IN, 
9026699 CUTTER ASSY. Tube, 2.0.2... ' 
B/U IN, { 
9026700 CUTTER ASSY, Tube, 2.2.0.0. 
3/4 IN, 
1 9026723- 3 »~ « UPPER JAW 2.2.6... 0.00005 3 | 
1 9N26724-7 » oo» UPPER JAW oleae ee ee J 
1 9026725- 3 » UPPER JAW .,.....6- ea ss } 
1 GN26699- 3 © URPPBROIAW 2. ce ee ee ee oa 
1 9026700 -3 UPPER JAW . 2... ee ee 
2 9026723-5 LOWER JAW SEGMENT ,... 1 I | 
2 9026724-9 LOWRR JAW SEGMENT 1... | j 
2 9026726-47 ». » LOWER JAW SFGMENS .. 0. 4 1 
2 9026699- 5 » . LOWER TAW SYGMENT ’ 
2 9026700- 6 ~ « LOWER TAW SEGMENT 1... | ae 
Figure 14-8. ‘Cube Cutler Assembiirs (Sheet I of 2) 
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PART NUMBER 


9026723-7 
9026724-3 

902 6725-5 
$026699- 7 

9026 700-7 

B-2¢ 

9026719 

MS 16555~ 606 
ND112- 0001-0303 
R122- 3001-0708 
9026715 


9026714 


9026712 


NASI0B61-Q2A4 
9020716 


9N26717-3 
9026717-5 


9026718 


| 
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Figure 14-8, Tube Cutter Assembles (Shent 2 of 2) 


R- 3825-5 
Volume T 


DESCRIPTION 
23 4 5 


LOWER JAW SEGMLNT 
LL JER JAW SKOMENT 
LOWER JAW SEGMENT 
LOWER JAW SEGMENT 
LOWER JAW SEGMENT . 
BEARING (Torrington Co) 
PIN, Roller, tube cutter, 
1/4 THRU 3/4 IN. 


bre fee, rk pt 


(Alternate CW1- 20) 


PIN, Dowel, tube cutter, »..... J 1 
1/4 THRU 3/4 IN, 

SE TSCR EW eadumeanaree e Ques i \ 

NUT, Barret, tube cuttor, ... 1 1 
1/4 THRU 3/4 IN, 

THUMBSCREW, Tube cutter, .. i 
1/4.1N, 

THUMBSCREW, Tube cutter. ... 1 
3/8 IN, 


THUMBSCREW, Tube cutter, .. 
1/? THRU 3/4 IN, 


Change No, 20 = 8 March 1972 


Section XTV 


rn 


. 4 eee J 

i ae 1 
, ies 2 2 
. ere 2 2 
of SPING. @ i yet Bee ba eS 1 
& SSOREW. 252i wie Seanweeee § 1 
oe” SRI | ae hey Roars oe a ac at hate 1 
. SPRING, Tube catter, ..... 1 

1/4 THRU 374 IN, 
CUTTER, Wheel, tube cutter, .. } i 
1/4 TURU 3/4 IN, 


UNITS PER ASSY. 


eed Oe 


1 
1 

1 
2 2 2 
2 2 
1 1 1 
1 1 1 
1 } 1 
1 1 ’ 
1 1 1 
1 1 1 
1 ] 1 
l ] i 
1 1 I 


14-23/14- 24 


R-3825-5 Section XV 
Volum. | Paragraphs 15-J to 15-4 


SECTION KV 


PROPELLANT UTILIZATION VALVE VOLTAGE ADJUST AND 
MONITORING TEST UNIT 9025664 


TABLE OF CONTENTS 


PARAGRAPH PAGKI 
1-1 Deseription and Leadimy Partiewars of Propellant Utilization 

Valve Voltage Adjust and Monitoring Test Unit o. 2... oad ao ped 
15-3) Maintenance and Repair of Propellant Utilt: alioa Valve 

Voltage Adjust and Monitoring Vest Unit .. 0.2... ere er ee 15-1 


15-5 Continuity- Testing Controiler and Harness Adapter ,.. 15-2 


15-6 Function-‘Pesting Controller... 6. ee ee ae eh RS ENS 
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15-1, DESCRIPTION AND LEADING PARTICULARS OF PROVELLANT UTULIZA- 
TION VALVE VOLTAGE ADJUST AND MONTTORING FEST UNIT, 


(5-2, The propellant utilization valve voltage adjust and moniforing test unit con- 
sists of propellant utilization valve voltage controller 9026620, propellant uliliza- 
tion valve wiring harness adapler 9026619, and container VD192-0607-0020 
(Navan, Inc). (See figure 15-1 for leading particulars.) The voltage controller is 
an adjustable Variac autotransformer, which, when connected to Blectrical 
Checkout Console C1037, controls the console input voltage and, in turn, controls 
the outpal voliage fo the propellant utilization valve. The wiring harness adapter 
provides an interconnect between connectors J3 and J13 of electrical checkout 
console to permit monitoring of the console output vo.iage (to propellant utilization 
valve) at 115 VAC 400 CYCLE test jacks mounted on the front of the console 
SIMULATOR panel. 


15-3, MAIN'TVMNANCE AND REPAIR OF PROPELLANT UTILIZATION VALVE 


Se ee ee 2 en a a ee re cee eG Ym 


VOLTAGE ADJUST A AND MONIT ‘ORING TEST UNI’ I’, 

15-4, Maintenance requirements for the propellant ulilization valve voltage adjust 
and monitoring test unit are listed in figure 15-2. ‘The figure lists the tasks re- 
quired, when (he tasks are to be performed, and provides paragraph references 
necessary fo accoinplish these tasks. 
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Section XV R-34625-5 
Paragraphs 19-5 to 15-8 Volume I 


15-5. CONTINUITY-TESTING CONTROLLER AND HARNESS ADAPTER. Check 
continuity between contaets as indicated in figure 15-3, Use ohms setting of ineter 
Model 630-A (‘Triplett}, Model 260 (Simpson), or equivalent. All continuity indica- 
tions must be less than one ohm, Open case of autotransformer 9026621 only if a 
malfunction is suspected, 


15-6, FUNCTION- TESTING CONTROLLER, The tunction test of the voltage con- 
troller consists of applying power and operating the controller through its output 
range. (See figure 15-1.) Monitor the output by connecting an ungrounded meter, 
Model 630-A (Triplet!), Mode] 260 (Simpson), or equivalent, to test jacks 0-115 VAC 
located on side of controller assembly 9026620, 


16-7, REPAIRING TEST UNIT, Use standard electrical procedures to repair the 
test unit. (Special instructions are not provided.) Refer to figure 15-3 for wiring, 
connections and to R-3825-3 for inspecting, straightening, and cleaning electrical 
connectors. Perform a continuity test and function test after any repair affecting 
functional components of the controler or harness adapter. 


15-8, STORAGE, Store the controller and harness adapter in container 
V1D192--0007-0020, 
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Dimensions (of controller) 


Height §-1/2 inches (approx) 
Width 5-1/2 inches (approx) 
Depth 6-1/2 inches (appro::) 
Length of cable 91 inches (approx) 
Weight 3+1/2 pounds (approx) 


Power requirements (input) 


Alternating current 115 +5 volts, 400 +4 cps having less 
than 3-percent dislortion. Phase to 
pin A and neutral to pin B of connector 
J4A. Pin D of J4A is chassis ground, 

Ampere rating 2 amperes 


Output range Variable between a minimura of less than 
one volt and a maximum of input voltage 


Length (of harness adapter) 96 inches (approx) 
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Figure 15-1, Leading Particulars for Propellant Utilization Valve Voltage 
Adjust and Monitoring Test Unit 
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Requirements ela) @ Remarks 
Inspect test unit for xX] X Refer to paragraph 15-1, 
completeness. 
inspect electrical cables x Repair as necessary. (Refer 
for broken or frayed to paragraph 15-7, ) 
insulation, broken wires. 
Inspect electrical x Refer to R-3825-3. 
connectors for bent or 
damaged contacts, 
Inspect components for X Clean as necessary. Refer to 


cleanness, cleaning, section I, 


Check wiring harness x Every 6 months, Refer to 

adapter for continuity. paragraph 15-6, Repair as 
necessary. 

Function-test controller. x Every 6 months. Refer to 


paragraph 15-6, 
Figure 15-2. Maintenance Requirements for Propellant Utilization Valve 
Voltage Adjust and Monitoring Test Unit 
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J4A 
J4A 
J4A 
J4A 
J4A 
J4A 
J4A 
Pad 
P4A 
J3A 
J3A 
J3A 
ISA 
J3A 

J3A 

J3A 

J3A 

J3A 

J3A 

J3A 

J3A 

J3A 

JoA 

JIA 

J3A 

J3A 

J3A 

J3A 
J3A 
I3A 
J3A 
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Volume 1 


Contact 
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TT 


To 


Transtormer (a) 
Transformer ®) 
0-115 AC 

P4A 

None 

Chassis ground 


0-115 AC 
Tyansformer (@) 
None 
None 
P3A 
P13 
PSA 
P13 
P3A 
P13 
None 
P3A 
P3A 
aA 
PBA 
PBA 
None 
None 
P3A 
P13 
PBA 
P13 
P3A 
P3A 


(a) Do not check unless a malfunction is suspected. 
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Figure 15-3. Controller and Harness Adapter Wire Terminals 
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MANUAA DATA SUPPLEMENTS 


Manual Data Supplements are issued from time this volume. The status of cach supplement is 
to time to communicate important and urgent indicated in the "Supplement Status" column, 
information concerning the equipment covered For active supplements, no status is entered, 
in this volume. These supplements bear an For incorporated supplements, "Incorporated" 
idontifying number and should be filed in this is entered, 
Appendix, 
Upon receipt of a Manual Data Supplement, make 
Manual Data Supplements directly affect the an appropriate reference to the supplement in 
data in this volume and will be incorporated the margin next to the data supplemented and 
into this volume during a future updating effort. enter the number, date, and subject matler of 
the supplement on the Manuat Data Supplement 
A Supplement Record is issued periodically to Record, 


indicate the status of supplements issued for 


MA\WWUAL DATA SUPPLEMENT RECORD 


This Manual Data Supplement Record indicates have been incorporated inte this volume shall be 
the status of supplements issued for Technical removed from the Appendix and destroyed, 
Manual R-3825-5, Volume I. Supplements that 
Supplement Supplement 
Number Dated Description Status 
1 3 June 1965 Part I, Provides one-time inspection ‘Canceled ; i 
requirements for wartuing Hght. 
Part Il. Adds installation and inspec- Incorporated 


tion requirements for warning light 
bulb replacement, 


2 15 July 1985 Corrects checkout procedures. Incorporated 
3 29 July 1965 Expands on requirement to remove Incorporated 
pressure plugs. 
4 13 August 1965 Corrects checkout procedures, Incorporated 
5 20 August 1965 Adds alternate allowable bolt and repair Incorporated 
procedwes. 
R-36825- 6 24 September 1965 Corrects checkout procedure for Flight Incorporated 
Vol 1-6 Instrumentation Checkout Console G1035, 
R-3825-5 1i October 1965 Corrects checkout procedure for Data Incorporated 
Vol iI-7 Recorder Console G3121, 
R-3825-5 29 November 1965 Provides inspection and rework of Canceled [ 
Vol {+8 temperature indicator on G3107 to 
bring indicator up to latest change. 
R-3825-5 27 December 1966 Corrects checkout procedure for Incorporated 
Vol I-9 Inert Gas Arc Welding Set G3128 and 


Single Head Special Too] Kit G3127. 
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APPENDIX 


Supplement 


Number 
K-3845-5 
Vol I-10 


R- 3825-5 
Vol I-11 


R-3625-5 
Vol I-12 


R-38265-5 
Vol (+13 


R-3825- 5 
Vol I-14 


R-3825-6 
Vol X-15 


R-3925-5 
Vol I-16 


R-3825=5 
Vol I-17 


R-3825-5 
Vol I-18 


R-3825-5 
VolI-19 


R~3825.5 
Vol I-20 


R-3825-5 
Vol I-21 


as 


Dated 


24 March 1966 


12 April 1966 


18 April 1966 


22 June 1986 


30 June 1966 


24 August 1966 


17 October 1966 


20 October 1966 


7 November 1966 


28 November 1966 


17 February 1967 


i3 March 1967 


Snes: 


RT ROUTER rt 80 oir rere oe 


R-3825-5 
Volume I 


A Oe ENN OTE Ben, 


Description 


Provides addilional adjustment procedures 


for recording oscillograph on Data Recorder 


Console G3i2t incorporating MD4 or MDS 
change. 


Changes test procedure for Electrical 
Checkout Console G1037, 


Updates inspection requirements chart 
for Data Recorder Console G3121, and 
corrects two steps in checkout procedure 
for Electrical Checkout Console G1037, 


Establishes clean requirements for 
burst diaphragms, 


Adds a warning against operation of 
Automatic Inert Gas Are Welding Set 
G3128 in a wet environment, 


Changes requirements for liquid reliel 
valves and tlmer, switch positions, and 
electrode tips. 


Establishes requirement to tape welding 
adapters when Q-rings have been removed 
in compllance with EFIR J2-13. 


Removes requirement to effect acceptance 
welds with weld schedule values, and 
establishes these values as recommended 
initial settings. 


Changes a resistance value in checkout 
procedure of Electrical Cieckout 
Console G1037, Corrects connector and 
pin numbers in checkout procedure far 
Flight Instrumentation Checkout Console 
Gi038. Adds procedure for adjusting 
temperature panel power supply on 
Compouent Test Console GI107, 


Adds requirement for pericdic lubrication 
of certain hand valves on Components Test 
Console G31i07, 


Addg information to atlow Automatic Inert 
Gas Arc Welding Set G3128 to be uscd to 
perform fillet welds. 


Incorporates EUIP J2-563 (MD5 change), 
which adds an insulated ground strap to 
Automatic Inert Gas Ate Welding Set 
G3128. 
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Suppleacnt _ 


Status 


Pee A A tee Ve ED SOMA Rt 


Incorporated 


Incorporated 


Incorporated 


Incorporated 


Incorporated 


Incorporated 


Incorporated 


Incorporated 


Incorporated 


Incorporated 


Incorporated 


Incorporated 


“Supplement 
Number 


eee 


R- 3825-5 
Vol I-22 


R-3826-5 
Vol [-23 
R~3825-5 
Vol 1-24 


R-3825-5 
Vol 1-25 


R-3825-5 
Vol 1-26 


R-3825-5 
Vol 1-27 


R- 3825-5 
Vol I-28 


R-3825-5 
Val 1-29 
R-3825-5 
Val I-30 


R-3825-5 
Vol I-31 


P- 3825-5 
Wool 1-32 


R-3825-5 
Vol 1-33 


R-3825-5 
Vol 3-34 


R-3825-5 
Yo) J-35 
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Date 


12 April 1967 


16 August 1967 


13 November 1967 


20 November 1967 


21 November 1967 


30 January 1968 


30 January 1968 


12 February 1968 


28 March 1968 


29 March 1968 


27 March 1968 


10 April 1968 


29 April 1968 


14 June 1968 


R-3825-5 
Volume [ 


tee ee 


Description 


ee ar ES 


Incorporates w procedure for replacing 
ov rebonding Threat Piug G3120 pad, 


Adds disassembly procedure, lubrication 
requirements, and allowable alternates 
for tube cutter assemblies, 


Changes procedure lor function-testing 
vibration safety cutoff wilt, 


Changes proof-pressury requirements, 
and adds a leak-test for flexible hoses. 


Adds information for insulating current 
cable connecting couplings, and clarifies 
use of materials to isolate welding cables, 


Adds information for data recorder consule 
recording oscillopraphs incorporating a 
ealvanometer indicator light, and clarifies 
ope. ation of takeup reel indicator lighl 
during function testing. 


Changes List of Effecilve Pages, and re- 
places existing pages that may have been 
removed from manual, 


Changes procedure for function-testing 
vibration safety cutoff unit. 


Adds a requirement to provide a safety 
earth ground {o Electrical Checkout 
Console G1037. 


Illustrates required angle for grounding 
electrode tip used with Automatic Inert 
Gis Are Welding Set G3128. 


Changes requirements tov replacing, 
and rebonding throat plug pads of 
Thrust Chamber Throat Plug Kit G3120. 


Corrects schedule nuinbers in figure 
13-9, Weiding Schedule. 


Changes function-testing procedures 
for pressure control purge panel on 
Automatic Jnert Gas Arc Welding Sets 
G3128 incorporating MD6 change. 


Changes lubvicant, and adds a periodic 
jubrication and inupection requirement to 
Singie Head Special Tool Kit Goi27 tuhe 
cutters, 
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Status 


Incorporated 


Incorporated 


Incorporated 


Incorporated 


Incorporated 


Incorporated 


Ineorporated 


Incorporated 


Incorporated 


Incorporated 


Incorporated 


Incorporated 


Incorporated 


Incorporated 


Change No, 15 - 25 February 1970 A-3 


APPENDIX 


“Supplement 
Number 

R- 3826-5 

Vol 1-36 


R-3825-5 
Vol I-34 
R-3825-5 
Vol I-38 
R-~ 3825-5 
Val 1-39 


R-3825- 5 
Vol 1-40 


R-3825-5 
Vol I-41 


R-3825-5 
Vol I-42 


R-«3825-5 
Vol I-43 


R-3825-5 
Vol 1-44 


R-3825-5 
Vol 1-45 


R-3825-5 
Vol 1-46 


R-3825-5 
Vol I-47 


R-3825-5 
Vol I-48 
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Date 


ef I 


29 Juno 1968 


& Aupust 1968 


16 September 1968 


14 October 1968 


19 Maveh 1969 


4 August 1971 


26 May 1972 


13 June 1972 


13 December 1972 


25 January 1973 


13 April 1973 


16 April 1973 


27 April 1973 


R- 3825-5 
Volume I 


Description 


Changes funetion-testing procedures for 
Automatic Inert Gas Are Welding Sel 
G3126 pressure vontrol purge panel, 


Adds an alternate inaterial calfout for 
test plate flanges. 


Adds proof-tesl requitements for 
Autoinatic Inert Gas Are Welding Set 
3128 hoisting sling assembly. 


Changes procedure for funetion -testings 
Vibration Salaly Cutaff Unit GLO38, 


Adds a requirement to perform a re- 
sistanee check of a calibrated are- 
eurrent ammeter for power supply uf 
Welding Set G3128 priov to installation 
of meter. 


Deletes requirements to leak-test 
test plates, adaplors, plugs, and 
metering valve, 


Changes functional test procedures for 
Electrical Checkout Console G1037, 
Flight Instrumentation Checkout Console 
G1035, and Data Recorder Console G3121. 


Changes pressure limit for pressurized 
gases to be considered low-pressure. 


Adds requirement to periodically 
visually inspect exposed relay contacts 
in Automatic Inert Gas Arc Welding 
Sel G3128. 


Adds schemahe and wiring diagram 
and functional-test procedure changes 
for Electrical Checkout Console G1037 
required by ECP J2-701RL, 


Adds warnings for handling specific 
materials, 


Changes leak-test compound (MIL-L-25567) 
to leak-test compound (MSFC-SPEC -384). 


Changes the requirement to calibrate the 
Automatic Inert Gag Arc Welding Set 
G3128 periodically to when acceptable 
welds cannot be obtained within the 
parameters of the weld schedule. 
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Supplement Supplement 

Number Date Description Status 
I2-3825-5 4 september 1974 Adils bypass duct test plate kil Replaced by 
Vol I-49 9016701-11 and hot-pas exhaust Supplement 

test plate kit 9016710-11, R-3820-5 
Vol 1-50 

R-3825-5 30 September 19'74 Corrected nut part numbers Incorperated 
Vy) 7-50 and changed attaching hardware 


in test plate kit 9025400-11, 
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